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One o f  th e  m ost c o n s i s t e n t  c r i t i c i s m s  la u n ch ed  a g a in s t  ch u rch  
inv o lv em en t in  th e  n u c le a r  en e rg y  d e b a te , i s  t h a t  th e  i s s u e s  a r e  f a r  
to o  com plex f o r  th e  minds o f  n o n -n u c le a r  e x p e r ts .  P a r t i a l l y  in  
re sp o n s e  to  t h i s  c h a rg e , and  p a r t i a l l y  to  c l a r i f y  what th e  i s s u e s  a r e ,  
th e  F i r s t  C h ap te r  o f  t h i s  t h e s i s  w eighs th e  m ajo r argum ents p u t  f o r t h  
by th e  v a r io u s  s id e s  o f  th e  a tom ic  power d e b a te . The m ajo r c o n c lu s io n  
re a c h e d  i s  t h a t  u l t im a te ly ,  th e  d e b a te  i s  ab o u t v a lu e s  -  s p e c i f i c a l l y  
th e  r e l a t i o n s h ip  o f  man, God, and th e  c r e a t io n .
The e t h i c a l  continuum  in v o lv e d  seems to  be d e f in e d  a t  one end by 
th e  b e l i e f  t h a t  man s ta n d s  a p a r t  from  h i s  env ironm ent, i s  f r e e  to  
m a n ip u la te  i t  a t  w i l l ,  and t h a t  any problem  o c c u r r in g  in  th e  
env ironm ent can e v e n tu a l ly  be so lv e d  w ith  human i n t e l l i g e n c e  and 
s c i e n t i f i c  s k i l l . At th e  o th e r  end o f  th e  continuum  i s  th e  c o n v ic t io n  
t h a t  a l l  th in g s  e x i s t in g  in  th e  b io s p h e re  a r e  r e l a t e d  to  e v e ry th in g  
e l s e ,  and t h a t  ev ery  g a in  -  p a r t i c u l a r l y  i f  o f  a  te c h n o lo g ic a l  n a tu r e  ~ 
i s  a c h ie v e d  a t  some c o s t  to  th e  t o t a l  en v iro n m en ta l b a la n c e . These 
two p e r s p e c t iv e s ,  th e  m idd le  g round  betw een them, and th e  o v e r a l l  
e c o lo g ic a l  c o n te x t  su rro u n d in g  i n d u s t r i a l  i s s u e s ,  a r e  e x p lo re d  in  
C h a p te r  Two.
The t h e s i s  i s  in  b a s ic  ag reem en t w ith  th o s e  who warn o f  a 
deepen ing  e c o lo g ic a l  c r i s i s .  A f te r  re v ie w in g  th e  p r e s e n t  l e v e l s  o f  
o v e r -p o p u la tio n  and fo o d  s c a r c i t y ,  en v iro n m en ta l p o l l u t i o n ,  d im in u tio n  
o f  w i l d l i f e  h a b i t a t ,  and d e p le t io n  o f  n a t u r a l  r e s o u rc e s ,  th e  d e d u c tio n  
made i s  t h a t  th e  c a u se  o f  o u r p r e s e n t  p red ic am en t r e s t s  w ith  human 
s h o r ts ig h te d n e s s  a n d /o r  i r r e s p o n s ib l e  a rro g a n c e  tow ard  th e  n a tu r a l  
en v iro n m en t. The second  h a l f  o f  C h ap te r  Two e x p lo re s  s e v e r a l  i d e o lo g ic a l /
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i d e o lo g ic a l  so u rc e s  o f  th e  e c o lo g ic a l  c r i s i s ,  and a rg u e s  s t r o n g ly  in  
fa v o u r  o f  a  c u l t u r a l  re -e x a m in a tio n  o f  o u r a n t iq u a te d  e n v iro n m en ta l 
p r i n c i p l e s .  Numerous exam ples o f  p a s t  u n e n lig h te n e d  te c h n o lo g ic a l  
d e c is io n s  made w ith o u t e t h i c a l  a s se ssm e n t r e g a rd in g  th e  b io s p h e r ic  
o rg an ism , p o in t  to  th e  im p o rtan ce  o f  th e o lo g ic a l  in p u t  in to  th e  p r e s e n t  
n u c le a r  energy  d e b a te .  As C h a p te r  One s t r e s s e s  th e  e t h i c a l  
c o n s id e r a t io n s  o f  th e  i s s u e s  su rro u n d in g  n u c le a r  en e rg y , C h a p te r  Two 
d e m o n s tra te s  th e  d i s a s t r o u s  conseq u en ces  o f  any te c h n o lo g ic a l  d e c is io n s  
made w ith o u t a t t e n t i o n  to  e t h i c a l  a s se s sm e n t.
The a p p l ic a t io n  o f  e t h i c a l  a s se ssm e n t to  n u c le a r  te c h n o lo g y  i s  th e  
theme o f  th e  T h ird  C h a p te r . B eg inn ing  w ith  a  su rv ey  o f  v a r io u s  chu rch  
re s p o n s e s  to  th e  developm ent and u se  o f  n u c le a r  energy  te c h n o lo g y , th e  
c h a p te r  fo c u s e s  on th e  d is c o v e ry  by th e  ch u rch e s  o f  t h e i r  l e g i t i m a te  and  
im p o r ta n t p la c e  in  th e  d e b a te .  S in c e  th e  m id-1970s, such  m ajo r ch u rch  
g ro u p s a s  th e  W orld C o u n c il o f  C hurches (WGC), th e  N a tio n a l  C o u n c il o f  
C hurches (NGC), th e  B r i t i s h  C o u n c il o f  C hurches (BCG), th e  F ren ch  
P r o t e s t a n t  F e d e ra t io n  (F P F ), th e  E v a n g e lic a l  Church in  German (EKD), and 
s e v e r a l  B r i t i s h  ch u rch  o r g a n is a t io n s  have c a u t io u s ly  e n te re d  in to  th e  
d e b a te .  M o tiv a ted  by th e  in c r e a s in g  aw areness  o f  r e a c to r  s a f e ty  
d e f i c i e n c i e s ,  th e  p e rc e iv e d  l i n k  betw een n u c le a r  energy  te c h n o lo g y  and 
n u c le a r  weapons, th e  e c o lo g ic a l  h a z a rd s  o f  r a d io a c t iv e  w aste , and th e  
a t te n d a n t  lo n g  ra n g e  com mitments o f  n u c le a r  te c h n o lo g y , th e s e  ch u rch  
g ro u p s have p e r s i s t e n t l y  a t te m p te d  to  a i r  a l l  o f  th e  m a n ifo ld  c o m p le x it ie s  
o f  n u c le a r  pow er. In  so d o ing  th e y  have in d e p e n d e n tly  re a c h e d  n e a r  
u n an im ity  in  c a l l i n g  f o r  a  re a s s e s sm e n t o f  th e  u l t im a te  w orth  and 
d e s i r a b i l i t y  o f  n u c le a r  pow er. As o f  t h i s  w r i t in g ,  th e  overw helm ing |
co n sen su s  among th e s e  ch u rch  g ro u p s co n ce rn ed  w ith  th e  dilem m as o f  n u c le a r  ij
jen ergy , i s  t h a t  th e  h a z a rd s  o f  n u c le a r  te ch n o lo g y  have n o t  b e e n / |
been  a d e q u a te ly  d e a l t  w ith  a t  e i t h e r  th e  i n d u s t r i a l  o r  n a t io n a l  l e v e l s  
to  j u s t i f y  f u r t h e r  ex p an sio n  o f  th e  n u c le a r  power programm e.
The second  p a r t  o f  C h ap te r T h ree  e x p lo re s  th e  s p e c i f i c  e t h i c a l  
i s s u e s  d e f in e d  by th e  ch u rc h  g ro u p s  in  t h e i r  c r i t i q u e  o f  n u c le a r  power 
te c h n o lo g y . The h a z a rd s  t h a t  have been  g iv e n  top  p r i o r i t y  by th e  
co n ce rn ed  ch u rch e s  in c lu d e  th e  d an g e rs  o f  h ig h  and low l e v e l  n u c le a r  
r a d i a t i o n  le a k a g e  to  b o th  human and an im al h e a l th ,  th e  r i s k s  o f  
p r o l i f e r a t i o n  and n u c le a r  te r r o r i s m ,  and th e  p o s s ib le  n e c e s s i t y  o f  
c r e a t in g  a  g lo b a l  p o l i c e  s t a t e  to  e n su re  th e  s a f e  developm ent and u se  
o f  a  w orld -w ide  n u c le a r  programm e. In  t h e  f a c e  o f  s e v e r a l  c h a l le n g in g  
argum ents w hich c la im  t h a t  s a f e r ,  n o n -n u c le a r  a l t e r n a t i v e s  can  be 
dev e lo p ed  to  s o lv e  th e  w o rld ’ s energy  re q u ire m e n ts , th e  ch u rch e s  have 
co n c lu d ed  t h a t  i t  would be im m oral to  s im ply  a c c e p t th e  h a z a rd s  o f 
n u c le a r  pow er w ith o u t f i r s t  in v e s t i g a t in g  th e  l e s s  d angerous energy  
o p t io n s .
A m ajo r c la im  o f  t h i s  t h e s i s  i s  t h a t  th e  p ronouncem ents re g a rd in g  
n u c le a r  energy  by th e  co n ce rn ed  c h u rc h e s  a r e  a t  l e a s t  in  p a r t  a  
p r a c t i c a l  e x p re s s io n  o f  an e x te n s iv e  th e o lo g ic a l  movement sw eeping 
th ro u g h  C h r i s t i a n  d o c t r in e  to d a y . S im ply p u t ,  t h i s  movement i s  th e  
developm ent o f  a  th e o lo g y  o f  eco lo g y , and has had i t s  p o p u la r  e x p re s s io n  
in  th e  works o f  such  C h r i s t i a n  e n v iro n m e n ta l is ts  a s  Jo sep h  S i t t l e r ,
P a u l S a n tm ire , John Cobb, P au l L u tz , F re d e r ic k  E ld e r ,  R ic h a rd  B aer, and 
John  M acQ uarrie , The e th ic  o f  u n i v e r s a l i t y  and e c o lo g ic a l  w holeness 
w hich i s  em erging from  t h i s  modem  sc h o o l o f  C h r i s t i a n  en v iro n m en ta lism , 
has been r e f e r r e d  to  a g a in  and a g a in  by th e  co n ce rn ed  c h u rc h e s  in  t h e i r  
d e l ib e r a t io n s  co n c e rn in g  n u c le a r  en e rg y . In  t h e i r  a p p r a i s a l  o f  th e  
s t a t e d  n eed  in  th e  West f o r  n u c le a r  energy  te c h n o lo g ie s ,  th e  ch u rch e s  
have q u e s tio n e d  th e  c u r r e n t  g row th  r a t e  p o l i c i e s  o f  th e  w es te rn  n a t io n s /
n a t io n s ,  which a re  p r e d ic a te d  on ev e r-ex p a n d in g  p ro d u c tio n  and consum ption  
o f  goods and s e r v ic e s .  A lso , i t  h as  o f te n  been e x p re s se d  by th e  ch u rch e s  
t h a t  th e  g o a l o f  any energy  p o l ic y  sh o u ld  be th e  developm ent o f  a  w orld  
community b ased  on th e  p r e s e n t  and  f u tu r e  b e s t  i n t e r e s t s  o f  a l l  p e o p le  
and n a t io n s ,  and on th e  a b s o lu te  r e s p e c t  o f  th e  n a t u r a l  w orld  and i t s  
a b i l i t y  to  su p p o rt l i f e .  From th e  p e r s p e c t iv e  o f  th e  co n ce rn ed  c h u rc h e s , 
th e n , th e  dilem m as p o sed  by n u c le a r  energy  te ch n o lo g y  have to  do w ith  
n o th in g  l e s s  th a n  th e  w hole o f  c r e a tu r e ly  l i f e  -  human and non-human, 
s o c ia l  and  e n v iro n m e n ta l. T hese a r e  p r e c i s e ly  th e  same d im ensions 
c u r r e n t ly  b e in g  e x p lo re d  by th e  em erging sch o o l o f  C h r i s t i a n  e n v iro n m e n ta lism . 
S u re ly  th e  en v iro n m en ta l c r i s i s  to d a y  t e s t i f i e s  to  th e  n e c e s s i ty  o f  such  
an e c o lo g ic a l  th e o lo g y , and th e  m a n ifo ld  h a z a rd s  in h e re n t  in  n u c le a r  
energy  te c h n o lo g y  w a rra n t d e c is io n  making p ro c e s s e s  t h a t  go beyond m ere 
te c h n o lo g ic a l  and p o l i t i c a l  c o n c e rn s .
In  s h o r t ,  t h i s  t h e s i s  c la im s  t h a t  th e r e  a re  im p o rta n t e t h i c a l  
c o n s id e r a t io n s  su rro u n d in g  th e  c o n tin u e d  developm ent and u se  o f  n u c le a r  
energy  te c h n o lo g ie s ,  t h a t  v a r io u s  C h r i s t i a n  ch u rch  g roups have d e f in e d  
and s tu d ie d  th e s e  c o n s id e r a t io n s  in  d e t a i l ,  and t h a t  t h e i r  p ronouncem ents 
re g a rd in g  th e s e  c o n s id e r a t io n s  a r e  p a r t  o f  a  b ro ad  en v iro n m en ta l e th ic  
w hich i s  o f  trem endous im p o rtan ce  f o r  th e  f u tu r e  w e ll-b e in g  o f  o u r p la n e t .
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I t  i s  p ro b a b ly  t r u e  q u i t e  g e n e r a l ly  t h a t  in  th e  h i s to r y  
o f  human th in k in g  th e  m ost f r u i t f u l  developm ents 
f r e q u e n t ly  ta k e  p la c e  a t  th o s e  p o in t s  where two 
d i f f e r e n t  l i n e s  o f  th o u g h t m eet. T hese l i n e s  may have 
t h e i r  r o o t s  in  q u i t e  d i f f e r e n t  p a r t s  o f  human c u l tu r e ,  
in  d i f f e r e n t  tim e s  o r  d i f f e r e n t  c u l t u r a l  env ironm en ts  
o r  d i f f e r e n t  r e l i g i o u s  t r a d i t i o n s  % hence i f  th e y  a c tu a l ly  
m eet, t h a t  i s ,  i f  th e y  a r e  a t  l e a s t  so much r e l a t e d  to  
each  o th e r  t h a t  a  r e a l  i n t e r a c t i o n  can ta k e  p la c e ,  th e n  
one may hope t h a t  new and i n t e r e s t i n g  developm ents may 
fo llo w .
WERNER HEISENBERG
INTRODUCTION
S cie n ce  and R e lig io n  b o th  had t h e i r  o r ig in s  in  p r im it iv e  a tte m p ts  
to  g e t  in  touch  w ith  w hatever fo r c e s  c o n tro l  th e  co u rse  o f  n a tu re  and 
th e  fo r tu n e s  o f  men. Our S c ien ce  i s  th e  l i n e a l  descenden t o f  th e  
magic which t r e a te d  th e s e  fo rc e s  a s  im personal -  to  be c o n t ro l le d  by 
d isc o v e rin g  th e  a p p ro p r ia te  fo rm u la  o r  r i t u a l  p r a c t i c e .  Our R e lig io n  
i s  from th e  a tte m p ts  to  approach  th e se  fo rc e s  as  p e rs o n a l d e i t i e s  o r  
s p i r i t s  -  to  g a in  th e  fa v o u r o f  th o se  d isp o sed  to  be b e n e f ic e n t and to  
p la c a te  o r  p r o p i t i a t e  th o se  who were n o t.  S c ien ce  and R e l ig io n , th e  
p ro fan e  and th e  profound  fo r c e s  o f  W estern s o c ie ty ,  have r e c e n t ly  
reached  an a re a  t h a t  r e q u ir e s  compromise and u n ite d  a c t io n .  T hat a re a  
i s  th e  realm  o f e c o lo g ic a l co n ce rn s. The most ap p a re n t m a n ife s ta t io n  
o f  t h i s  r e l i g i o - s c i e n t i f i c ,  e c o lo g ic a l dynamic i s  th e  is s u e  o f n u c le a r  
energy, a s  th e  te c h n ic a l  d e c is io n s  made in  t h i s  domain in v o lv e  unique 
c o n s id e ra t io n s  o f  human v a lu e  and th e  fu tu r e  s t r u c tu r e  o f  s o c ie ty .  At 
is s u e  a re  economic, s o c ia l ,  env ironm en ta l, and p o l i t i c a l  con ce rn s, a l l  
i n t e r r e l a t e d  in  th e  complex web o f  advanced energy tech n o lo g y . At th e  
fo r e  o f  t h i s  techno logy  s ta n d s  th e  much c e le b ra te d  and much condemned 
F a s t  B reeder R eac to r (FBR). C e le b ra te d  as  th e  c le a n e s t ,  s a f e s t ,  and 
c h eap es t way o f p roducing  th e  w o r ld 's  energy needs f o r  th e  n e x t couple 
o f c e n tu r ie s ,  th e  FER 's im m ediate developm ent and w idespread  use a re  
c u r r e n t ly  b e in g  urged  by atom ic energy a u th o r i t i e s  in  B r i t a in ,  F ran ce , 
West Germany, Canada, and th e  U n ite d  S ta te s .  Condemned a s  one o f th e  
f i n a l  s te p s  tow ard n u c le a r  c a ta s tro p h e , th e  FBR s ta n d s  a s  th e  c e n t r a l  
i s s u e  in  a  n u c le a r  power m oratorium  now c a l le d  f o r  by env ironm enta l 
g roups th e  w orld o v e r. On such a  complex is s u e ,  where even th e  
s c i e n t i f i c  community appears  to  be d iv id e d , C h r is t ia n  church  
o rg a n is a t io n s  in  th e  te c h n ic a l ly  advanced n a t io n s  o f  th e  W estern/
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W estern hem isphere -  n o ta b ly  th e  B r i t i s h  C ouncil o f Churches (BCG), 
th e  Church o f  S c o tla n d , th e  N a tio n a l C ouncil o f  Churches (NCC) in  th e  
U nited  S ta t e s ,  th e  F rench  P r o te s ta n t  F e d e ra tio n  (F P F), and th e  
E v an g e lisch e  K irche in  D eu tsch land  (EKD) -  have, to g e th e r  w ith  th e  
World C ouncil o f Churches (WCC), c a u t io u s ly  e n te re d  in to  th e  d eb a te .
These ’co nce rned ’ church  g roups have had to  d e a l w ith  th e  unique
th e o lo g ic a l  d im ensions o f advanced energy tech n o lo g y , a s  w e ll a s  th e
fundam ental r e a l i s a t i o n  t h a t  a s  h u m an ity 's  s c i e n t i f i c  and te c h n ic a l
c a p a b i l i t i e s  have in c re a s e d , th e  s c a le  o f  su ccess  and f a i l u r e  have
become more pronounced, and th e  a t te n d in g  s o c ia l  and env ironm enta l
r i s k s  have been d ra m a tic a lly  in c re a s e d . T h is  has prom pted th e
churches to  ad d re ss  fundam ental q u e s tio n s  concern ing  th e  n a tu re  o f
te c h n o lo g ic a l developm ent i t s e l f ,  along  w ith  th e  more im m ediate
is s u e s  concern ing  th e  r i s k s  o f  a  n u c le a r  powered economy. 'How f a r
do r e c e n t  s c i e n t i f i c  developm ents o b lig e  us to  re a c c e s s  th e  whole
s c i e n t i f i c  re v o lu t io n  from th e  sev e n te e n th  c e n tu ry , o u t o f  which th e
h a rn e ss in g  o f  th e  pow ers o f  th e  u n iv e rs e  which dom inate ou r th o u g h ts  
1today  has come?’ , asked  th e  WCC in  1975. W hile c e r t a in ly  n o t new, 
t h i s  mood to  le v y  some k in d  o f  e th ic a l  assessm en t o f  s c ie n c e , and o f  
i t s  te c h n o lo g ic a l a p p l ic a t io n ,  seems to  have come in to  c l e a r e r  fo cu s 
f o r  th e  concerned  churches ov er th e  n u c le a r  energy is s u e .  While 
none o f  th e  church  groups has gone on re c o rd  a s  d e c la r in g  th a t  a 
f u r th e r  developm ent o f  n u c le a r  techno logy  would be a  b e t r a y a l  o f  God 
o r  hum anity, th e  q u e s tio n  ' I s  te c h n o lo g ic a l man p la y in g  God?' has 
been in d ep en d en tly  r a i s e d  by them a l l .
1. John F ra n c is  and P au l A brech t, e d s . .  Facing Up to  N uclear Power 
( S t .  Andrews P re s s ,  E dinburgh, 1976), p . 198.
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Church involvem ent in  th e  n u c le a r  energy deb a te  ap p ears  to  be a
p ro d u c t o f  an u n d e rly in g  assum ption th a t  c o n ta in s  two a s p e c ts :  t h a t
te c h n o lo g ic a l  developm ent i s  n o t n e c e s s a r i ly  conducive to  th e  growth
»and h e a l th  o f hum anity, o r  th e  n a tu r a l  w orld; and th a t  s c i e n t i f i c  
m ethodology i s  n o t equipped to  y ie ld  a l l  knowledge o r  so lv e  a l l  
problem s o f man and s o c ie ty .  I m p l ic i t  in  much o f  th e  church  
l i t e r a t u r e  on th e  energy s u b je c t  i s  th e  acknowledgement o f  a  b a s ic  
f law  w ith in  th e  s c i e n t i f i c  method i t s e l f .  T h is  f law  stem s from th e  
unden iab le  f a c t  t h a t  th e  number o f  r a t i o n a l  hypo theses t h a t  can 
e x p la in  any g iven  phenomenon i s  i n f i n i t e .  T h e re fo re , a l l  o f  th e  
h y p o theses can n ev er be te s t e d ,  which means th a t  th e  r e s u l t s  o f  any 
s c i e n t i f i c  experim ent a re  alw ays in c o n c lu s iv e . The e n t i r e  s c i e n t i f i c  
method, th e r e f o r e ,  i s  doomed to  f a l l  s h o r t  o f  i t s  g o a l o f  e s ta b l is h in g  
proven know ledge. S c i e n t i f i c  t r u t h ,  th e n , can n ev er be s a id  to  be Û
a b so lu te  dogma, good f o r  a l l  e t e r n i ty ,  b u t i s  alw ays r e s t r i c t e d  to  be 
a te m p o ra l' e n t i ty  -  new and changing e x p la n a tio n s  o f  o ld  f a c t s .
C onsequently , in s te a d  o f  s e le c t in g  one t r u t h  from th e  m u ltitu d e  o f 
hyp o th eses , s c i e n t i f i c  r a t io n a l i s m  in c re a s e s  th e  m u ltitu d e  -  le a d in g  
mankind, and any system  o f p h ilo so p h y  th a t  a l ig n s  i t s e l f  w ith  such 
r a t io n a l i s m , from  s in g le ,  a b so lu te  t r u t h s  to  m u lt ip le ,  in d e te rm in a te , 
r e l a t i v e  ones. I t  i s  w ith  t h i s  e t h ic a l  vacuum th a t  church  g roups a re  
concern ing  th em se lv es .
W hile n o t y e t  openly  h o s t i l e ,  v a r io u s  s e c to r s  o f th e  s c i e n t i f i c -  
te c h n o lo g ic a l w orld a re  d e f in i t e l y  in d ic a t in g  an i r r i t a t i o n  w ith  th e  
th e o lo g ic a l  involvem ent in  what th ey  c o n s id e r  to  be e x c lu s iv e ly  
te c h n ic a l  t e r r i t o r y .  H ere in  B r i t a in ,  f o r  example, J u s t i c e  P a rk e r ’s 
r e p o r t  to  th e  W indscale In q u iry  alm ost t o t a l l y  ig n o red  th e  BCG’s 
c o n tr ib u t io n  to  th e  d eb a te , and c o n ta in e d  th e  m oral c o n s id e ra tio n s
— i v  —
c o n s id e ra tio n s  o f th e  W indscale developm ent under th e  heading  'P u b lic
H o s t i l i t y '  . Lord P a rk e r  a ls o  d is re g a rd e d  th e  BCG's p le a  f o r  a
h ie ra rc h y  o f v a lu e s , con tend ing  th a t  ' I t  i s  n o t f o r  me to  a ttem p t to
2re a c h  a co n c lu sio n  on th e  m o ra lity  o f  th e  s i t u a t i o n . ’ Subsequent
a r t i c l e s  p u b lish e d  in  th e  U n ited  Kingdom Atomic Energy A u th o r i ty 's
(UKAEA) monthly b u l l e t i n  Atom have m is re p re se n te d  th e  BCG’s p o s i t io n
3and have made i t  to  app ea r a n t i - n u c le a r .  A d d itio n a lly , key f ig u r e s  
in  B r i t a i n 's  n u c le a r  developm ent camp have s u c c e s s iv e ly  c h a r a c te r i s e d  
any e th ic a l  r e s i s ta n c e  to  te c h n o lo g ic a l developm ent a s  ' i r r a t i o n a l  
r e a c t io n ,  stemming from deep em otional c o n v ic tio n  r a th e r  th a n  any
d is p a s s io n a te  a n a ly s is  o f th e  problem s and th e  p r a c t i c a l  o p tio n s  f o r
4 5d e a lin g  w ith  them ’ , a s  ' uninform ed and m islead in g  a t t a c k s ' on th e
6 7n u c le a r  in d u s try ,  a s  'e m o t iv e ',  a s  'a rg u in g  on a  co n ce p tu a l b a s i s ' ,
and a s  ' h a s ty  . . .  w ith o u t a  c l e a r  e lu c id a t io n  o f th e  b a s ic
g
p r i n c i p l e s ' . Such s e n s i t i v i t y  to  e th ic a l  involvem ent i s  re m in isc e n t 
o f  an e a r l i e r  age when i t  was th e  s c i e n t i s t s  who were a sk in g  th e  
em barrassing  q u e s tio n s  o f th e  th e o lo g ic a l  w orldview, and th e /
2 . D av id . G o s lin g ,. The_Huclear._Debate .in...the_U..K_.. and th e  
C o n tr ib u tio n  o f  th e  B r i t i s h  C ouncil o f Churches ( B r i t i s h  C ouncil 
o f C hurches, London, 1979), p . 5 .
3. Atom (UKAEA), No. 259, May 1978, p . I 36 ; No. 264, O ctober 1978,
p . 278.
4 . Atom (UKAEA), No. 234, A p r il  1976, p . 2.
5" Atom (UKAEA), No. 239, Septem ber 1976, p . 3«
6. J .S .  F o r r e s t ,  e d . , The B reeder R eac to r ( S c o t t is h  Academic P re s s ,
E dinburgh , 1977), p . 2.
7 . I b i d . ,  p . 8 3 ,
8 . C rusade, August 1977, p . 13*
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th e  th e o lo g ia n s  were re sp o n d in g  w ith  dogmatism.
What ap p ea rs  to  be a t  is s u e  in  th e  n u c le a r  energy d eb a te  i s  more 
th a n  j u s t  th e  m oral c o n s id e ra tio n s  o f n u c le a r  energy . Concerned church  
groups a re  a sk in g  im p o rtan t q u e s tio n s  re g a rd in g  th e  r e la t io n s h ip  o f 
God, hum anity, and n a tu re ;  and s c i e n t i f i c  te c h n o lo g is ts  a re  d e fe n s iv e ly  
resp o n d in g  w ith  a  dogma t h a t  ad h ere s  to  a  m ech an is tic  cosmology. T h is  
cosmology was developed  in  th e  e ra  o f  Newtonian P h y s ic s  in  which th e  
u n iv e rs e  was seen in  te rm s o f  d e te rm in is t ic  law s, man was p e rc e iv e d  as ' 
b e ing  d e tached  from o b je c t iv e  n a tu re ,  and the. assum ption th a t  S c ience  
a lo n e  co u ld  so lv e  a l l  m ankind 's  problem s was made. At s ta k e  in  th e  
c u r re n t  energy d eb a te , th e n , i s  t h i s  way o f lo o k in g  a t  th e  w orld -  
t h i s  a p r i o r i  concep t o f  th e  r e la t io n s h ip  between man and n a tu re .  The 
a l t e r n a t iv e  a  p r i o r i  concep t t h a t  th r e a te n s  to  re p la c e  t h i s  c l a s s i c a l  
one, i s  one in  which ev e ry th in g  -  th e  a c t i v i t y  o f  God, th e  l i f e  o f 
man, and th e  p ro c e s se s  o f  n a tu re  -  i s  in t im a te ly  r e l a t e d  to  ev e ry th in g  
e l s e .  In  t h i s  w orldview , n o th in g  would be p e rc e iv e d  a s  e x is t in g  in  
i s o la t io n .  The id e n t i t y  o f a  th in g  would be c o n tin g e n t upon i t s  
r e la t io n s h ip s  w ith  o th e r  th in g s .  A ll form s o f l i f e  would be seen as  
being  i n t e r r e l a t e d  to  each o th e r  and to  th e  n o n - liv in g  environm ent.
I r o n ic a l ly ,  th e re  have been a t  l e a s t  two m ajor accom plishm ents 
in  th e  s c i e n t i f i c  rea lm  t h i s  ce n tu ry  which have g iven  im petus to  t h i s  
concep t o f  e c o lo g ic a l u n i ty  -  th e  com position  o f m a tte r  in  subatom ic lj
.Îp h y s ic s , and th e  view o f  E a r th  as  seen  from th e  p e r s p e c t iv e  o f th e  
Moon. The d isco v e ry  o f subatom ic p h y s ic s  was th e  r e s u l t  o f two 
s c i e n t i f i c  b reak th ro u g h s ; r e l a t i v i t y  th e o ry  and quantum m echanics.
In  th e  q u a n tu m - re la t iv is t ic  model o f subatom ic p h y s ic s , th e  Newtonian 
concep t o f  m a tte r  a s  t h a t  which i s  c o n s t i tu te d  o f  e lem en tary , 
in d e s t r u c t ib l e ,  and unchangeable u n i t s ,  b reak s down. In  i t s  p la c e /
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p la c e  i s  a  u n iv e rse  which ap p ea rs  a s  a dynamic web o f in s e p a ra b le  
energy p a t te r n s ;  -  a  u n iv e rs e  where ' t h e  p r o p e r t ie s  o f  a  p a r t i c l e  can 
o n ly  be u n d ers to o d  in  te rm s o f  i t s  a c t i v i t y  -  o f i t s  in t e r a c t io n  w ith  
th e  su rround ing  environm ent . . .  th e  p a r t i c l e ,  th e r e f o r e ,  cannot be 
seen  a s  an i s o la t e d  e n t i ty ,  b u t has to  be understood  a s  an in te g r a te d
9p a r t  o f  th e  w h o le '. The e x tra p o la t io n  o f  t h i s  r e v e la t io n  o f  in n e r  
space in to  th e  re a c h e s  o f o u te r  space was c a r r i e d  o u t by th e  A pollo 8 
s p a c e c ra f t ,  a s  i t  and i t s  th r e e  human a s tro n a u ts  c i r c l e d  th e  Moon on 
C hristm as Eve, I 968 . From t h i s  v an tage  p o in t  o f one q u a r te r  o f a 
m il l io n  m ile s  away, th e  E a r th  was viewed h o l i s t i c a l l y  as a  la rg e  
t e r r e s t r i a l  sp acesh ip , s e t  in  th e  b la ck  v o id  o f  sp ace . Spacesh ip  
E a rth  was c l e a r ly  seen by human eyes to  have f i n i t e  s p a t i a l  l i m i t s ,  
and was re c o g n ise d  f o r  what i t  i s  -  a  fu n c t io n a l ly  c lo se d  system . 
Mankind was suddenly  co n fro n te d  w ith  th e  e s ta b l is h e d  f a c t  t h a t  th e  
E a r th  i s  a  f i n i t e ,  c lo se d  ecosystem  in  which a l l  l i f e  i s  i n t e r ­
r e l a t e d .
In  S ta n le y  K u b r ic k 's  f i lm  '2001 -  A Space O dyssey' -  a  c l a s s i c  
ep ic  jo u rn ey , o r  q u e s t,  to  f in d  t r u t h  in  a modem m ilie u  -  a  p ro to ­
man h u r ls  a  bone-o lub  in to  th e  a i r  a f t e r  vanqu ish ing  th e  enemy.
The c lu b  i s  tran sfo rm ed  in to  a  w h ir lin g  spacesh ip  deep in  sp ace .
T h is  in c re d ib le  le a p  in  te c h n o lo g ic a l developm ent o ccu rred  w ith o u t 
a co rrespond ing  grow th in  e th ic s  to  h o ld  th e  tech n o lo g y  in  check.
The b a lan ce  i s  r e s to r e d  a t  th e  end o f  th e  f i lm , when man i s  
s p i r i t u a l l y  reb o rn  on ly  a f t e r  subduing a  runaway com puterised  
w orld . The le s s o n  i s  c l e a r :  o f  i t s e l f ,  techno logy  i s  n e i th e r  good/
9 . F r i t j o f  Capra, The Tao o f  P h y s ic s  (F on tana Books, Bungay,
1 9 7 6 ) ,  p .  8 5 .
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good nor e v i l .  I t  i s  n o t connec ted  in  any r e a l  way w ith  m a tte rs  o f 
th e  s p i r i t  o r  o f  th e  h e a r t .  What g iv e s  i t  e th ic a l  power i s  th e  way 
in  which i t  i s  a llow ed  to  he developed  and used . The un ique e th ic a l  
dilemmas posed  by advanced energy techno logy  today , t e s t i f y  to  th e  
dawning aw areness t h a t  th e  c l a s s i c  th e o lo g ic a l  s o lu t io n s  sim ply do 
n o t work any lo n g e r . T h is  ap p ea rs  to  be a b a s ic  u n d ers tan d in g  o f 
th e  concerned  church  g roups, and i t  has fo rc e d  them in to  a  more m ature 
th e o lo g ic a l  w orldview .
Concern f o r  an u n h ea lth y  b io sp h e re  and f r u s t r a t i o n  over th e  
u n d e s ira b le  e f f e c t s  o f  a  v a lu e f re e  techno logy  have p r e c i p i t a t e d  a  
modem se a rc h  f o r  meaning. The e t h ic a l  and cosm olog ical c h a lle n g e s  
posed  by advanced n u c le a r  energy techno logy  must be fa c e d  in  t h i s  
s e a rc h . I t  i s  my c o n te n tio n  th a t  concerned  church  g roups, r e c e n t ly  
armed w ith  a  dynamic r e in t e r p r e t a t i o n  o f  th e  concep t o f  d iv in e  
c r e a t io n ,  a  h o l i s t i c  view  o f  th e  E a r th  as a sp acesh ip , and a 
s c i e n t i f i c  d e s c r ip t io n  o f  th e  w orld  founded on th e  p r in c ip le  o f  i n t e r ­
r e la te d n e s s ,  a re ,  p e rh ap s u n co n sc io u s ly , ta k in g  th e  f i r s t  p r a c t i c a l  
s te p s  tow ard  re p la c in g  th e  c l a s s i c a l ,  m ech an is tic  a  p r i o r i  concep t o f 
th e  w orld w ith  a  worldview  b ased  more on e c o lo g ic a l p r in c ip le s .  I t  
i s  hoped t h i s  th e s i s  w i l l  d em onstra te  th a t  th e  th e o lo g ic a l  p r in c ip le s  
being  a p p lie d  by th e  churches to  th e  n u c le a r  energy d eb a te , a re  
making a c o n tr ib u t io n  to  th e  e s ta b lish m e n t o f t h i s  new w orldview .
CHAPTER I
DILEMMAS OF NUCLEAR ENERGY
-  2
ECONOMICS OF ENERGY
One o f th e  main i s s u e s ,  i f  n o t th e  p r in c ip a l  one, in  th e  n u c le a r  
energy d eb a te  i s  t h a t  o f  Econom ics. The fundam ental j u s t i f i c a t i o n  f o r  
n u c le a r  power i s  t h a t  i t  p roduces cheaper e l e c t r i c i t y  th a n  a l t e r n a t iv e  
energy so u rc e s . P roponen ts  a s s e r t  t h a t  in  a d d i t io n  to  i t s  low er c o s t ,  
n u c le a r  energy i s  an e s s e n t i a l  component o f  energy independence f o r  
th e  te c h n ic a l ly  advanced w estern  n a t io n s .  The re le v a n c e  o f  t h i s  
argum ent in  th e  wake o f  th e  o i l  embargo imposed by th e  OPEC n a tio n s  
fo llo w in g  th e  Yom K ippur War in  1973» p lu s  th e  subsequen t doub ling  and 
red o u b lin g  o f o i l  p r ic e s  in  th e  m id -1970 's , i s  obv ious. C r i t i c s  o f  
n u c le a r  power, however, q u e s tio n  i t s  re p u te d  economic b e n e f i t s  by 
p o in t in g  to  e s c a la t in g  c o s ts  o f  n u c le a r  c o n s tru c t io n  and f u e l ,  poor 
r e a c to r  perform ance, h idden  s u b s id ie s ,  and th e  h ig h  c o s t  o f 
decom m issioning. C le a r ly ,  bo th  s id e s  o f  th e  is s u e  a re  b as in g  t h e i r  
lo g ic  on w idely  d iv e rg e n t assum ptions re g a rd in g  th e  u n c e r t a in t ie s  o f  
f u tu r e  energy demand, th e  r e la t io n s h ip  o f  energy consum ation w ith  
economic grow th, th e  p re d ic te d  r i s i n g  c o s ts  o f  energy , th e  
a v a i l a b i l i t y  o f  uranium  and f o s s i l  f u e l s ,  and th e  assessm en t o f 
develop ing  n u c le a r  and a l t e r n a t iv e  so u rces  o f  energy .
In  o rd e r  to  p u t  n u c le a r  energy  in  a  p ro p e r p e rs p e c t iv e , each o f 
th e se  fundam ental i s s u e s  w i l l  be a n a ly se d  in  t h i s  c h a p te r .  
A d d itio n a lly , th e  econom ics o f  n u c le a r  power a s  compared w ith  c o a l, 
th e  c lo s e s t  co m p e tito r , and w ith  o th e r  a l t e r n a t iv e  energy so u rces  
w i l l  be co n s id e re d .
P re d ic t io n s  o f  Energy U se/
-  3 -
P re d ic t io n s  o f  Energy Use
Few th in g s ,  i t  a p p e a rs , cause more d isag reem en t among energy
p la n n e rs  th an  energy f o r e c a s t s .  For example, du ring  th e  p u b lic
h e a r in g s  on n u c le a r  energy o rg a n ise d  by th e  B r i t i s h  C ouncil o f
Churches in  December 19?6, Mr. R obert B elg rave , P o lic y  A dvisor to  th e
Board o f  B r i t i s h  P etro leum , and Dr. P e te r  Chapman, D ire c to r  o f  th e
Energy R esearch  Group a t  th e  Open U n iv e rs ity , d i f f e r e d  by f i f t y  y e a rs
in  t h e i r  e s tim a te s  as  to  th e  tim e s c a le  in  which c u r re n t  energy
demands w il l  doub le . Mr. B e lg rav e , a rg u in g  la rg e ly  on th e  b a s is  o f
a n t ic ip a te d  'h i s t o r i c a l '  economic grow th p a t te r n s  d u rin g  th e  l a s t
q u a r te r  o f  t h i s  c e n tu ry , concluded  t h a t  ' energy demand in
in d u s t r i a l i s e d  c o u n tr ie s  i s  l i k e l y  to  be a t  l e a s t  double th e  p re s e n t
1le v e l  by th e  end o f  th e  c e n tu ry * . F o r th e  U n ited  Kingdom, t h i s  
would mean an energy  req u irem en t o f  between 600 and ?00 m ill io n  to n s  
o f  c o a l e q u iv a le n t (MTGE) by th e  y e a r 2000. Dr. Chapman, on th e  
o th e r  hand, a s s e r t in g  t h a t  f u tu r e  energy needs w il l  be h e ld  in  check 
by more e f f i c i e n t  f u e l  u t i l i z a t i o n ,  l i k e ly  s h i f t s  in  th e  in d u s t r i a l  
s e c to r ,  and approach ing  s a tu r a t io n  in  dom estic energy consum ption, 
concluded  t h a t  B r i t a i n 's  energy  req u irem en t w il l  s t a b i l i z e  a t  '400 
to  450 MTCE p e r  y e a r  by 2000, and 6OO to  ?00 MTCE/year by 2O5O'
A s im ila r  d ram a tic  v a r ia n c e  a s  to  f u tu r e  energy p ro je c t io n s  was 
e s ta b l is h e d  by a  s p e c ia l  m eeting  h e ld  a t  th e  U n iv e rs ity  o f  
S tra th c ly d e  in  May 1977 oTi th e  B reeder R eac to r, and by G era ld  Leach 
in  h is  Energy P ro je c t io n s  p u b lish e d  in  1979. The S tr a th c ly d e /
1. Hugh.JM ontefiore_and_David G osling , e d . , N uclear C r i s i s :  A 
Q uestion  o f  B reeding  (P rism  P re s s ,  London, 1977), p . 10.
2. I b i d . ,  p . 12.
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S tra th c ly d e  c o n c lu s io n s , based  on th e  re s e a rc h  o f  D.R. B e rrid g e , o f
th e  South  o f  S c o tla n d  E l e c t r i c i t y  Board, and K.R. Vernon, o f  th e  N orth
o f S c o tla n d  H y d ro -E le c tr ic  Board, e s ta b l i s h  a  minimum req u irem en t o f
a t  l e a s t  500 MTGE by th e  y e a r  2000.^  G era ld  Leach, however, u s in g  a
f o r e c a s t  model t h a t  p r o je c t s  f o r  h ig h  and low energy consum ption f o r
th e  l a s t  q u a r te r  o f  th e  c e n tu ry , concludes t h a t  B r i t a i n 's  energy
4req u irem en t f o r  th e  y e a r  2000 w i l l  be between 325 and 350 MTGE.
Energy demand, a p p a re n tly , i s  an u n c e r ta in  v a r ia b le .  The f a c t It h a t  i t  i s  in f lu e n c e d  by m arket fo rc e s ,  s o c ia l  developm ents, and K 1
p u b lic  p o l i c i e s  on ly  le n d s  to  i t s  i l lu s iv e n e s s .  The paradox  o f  I
energy p ro je c t io n s  -  t h a t  i f  th e  f u tu r e  i s  u n c o n s tra in e d , so t h a t  J
th e r e  a re  r e a l  p o l i t i c a l  and economic ch o ic e s  to  be made, th e n  i t  i s  i|
'junknowable and u n fo re c a s ta b le  -  was u n dersco red  by P e te r  Ghapman in
•1h is  te stim o n y  b e fo re  th e  P a rlia m e n ta ry  L ia iso n  Group f o r  |1A lte rn a t iv e  Energy S t r a t e g ie s  on November 22, 1978. He concluded j1t h a t  ' t h e  f o r e c a s t  i s  no more th a n  an e la b o ra te  re s ta te m e n t o f  th e  4
in p u t s : a way o f  push ing  f o r  one p a r t i c u l a r  view o f  th e  f u tu r e '
G e r ta in ly , th e  t r a d i t i o n a l  methods used  by th e  Government and o th e r  
o f f i c i a l  ag en c ies  to  p r e d ic t  f u tu r e  energy needs by e x tra p o la t in g  
from  h i s t o r i c  t r e n d s  have been c a l le d  in to  q u e s tio n  by r e c e n t  s tu d ie s /
3 . D.E. B e rrid g e  and K.R. Vernon, 'The B reeder R e a c to r .in  
E l e c t r i c i t y  S u p p ly ', in  J .S .  F o r r e s t ,  e d . , The B reeder R eac to r 
(S c o t t i s h  Academic P re s s ,  E dinburgh, 1977), p . 77.
4 . G era ld  .Leach, e t . a l . ,  A Low Energy S tra te g y  f o r  th e  U n ited  
Kingdom (S c ien ce  Reviews L t d . , London, 1979), P* 17.
5 . Ghurch o f  S c o tla n d  -  'S c ie n c e , R e lig io n , and Technology P ro je c t  
B ro ad sh ee t' (E dinburgh , December 1978), p . 1.
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s tu d ie s  c a r r i e d  o u t in  b o th  B r i t a in  and th e  U n ited  S t a t e s ,^
A d d itio n a lly , th e  t r a d i t i o n a l  p o s i t i v e  c o r r e la t io n  S tru ck  between
energy demand th e  economic grow th, and th e  p r e s e n ta t io n  o f t h i s  as
a b s o lu te  dogma -  as  in  th e  G overnm ent's assum ption th a t  ' t o t a l  w orld
demand f o r  energy in  th e  y e a r  2000 w i l l  depend p r im a r i ly  on th e
7f u tu r e  r a t e  o f  economic g ro w th ' -  have l ik e w is e  been c r i t i c i s e d  as
's im p le  form s o f  m a t e r i a l i s t i c  p h ilo s o p h y '.^  The co u n te r  argument 
ru n s  t h a t  s in c e  p r e d ic te d  energy c o s ts  a re  g e n e ra lly  pegged a t  on ly  
5 to  10 p e rc e n t o f income, th ey  canno t be a  s tro n g  in f lu e n c e  on 
income le v e ls  o r economic grow th r a t e s .
A nother f a c t o r  d isp u te d  by energy e x p e rts  on bo th  s id e s  o f  th e  
n u c le a r  power is s u e ,  i s  th e  e f f e c t  t h a t  h ig h e r  energy c o s ts  w i l l  have 
on f u tu r e  consum ption p a t t e r n s .  A dvocates o f  low grow th p ro je c t io n s  
argue t h a t  such c o s ts  w i l l  p re v e n t th e  h igh  r a t e s  o f energy 
consum ption, a s  has been w itn e ssed  in  th e  p a s t  s e v e ra l  decades, to  
c o n tin u e . C e r ta in ly ,  th e re  a re  problem s a s s o c ia te d  w ith  energy 
supply  (d is c u s s e d  in  th e  n e x t s e c tio n )  which w il l  r e s u l t  in  h ig h e r  
energy c o s ts  to  s o c ie ty .  Low grow th advoca tes m a in ta in  t h a t  th e s e /
6. Comprehensive c r i t iq u e s  o f  t h i s  type, o f energy p r o je c t io n  a re  
found in  Amory L ov ins, S o f t  Energy P a th s ; Toward a  D urable Peace 
(.Eenguin Books,..M iddlesex,. 1977)% pp. 2 8 ^ .3 8 G era ld  Leach, e t . a l . , 
A Low Energy S tra te g y  f o r  th e  U n ited  Kingdom (S c ien c e  Reviews, 
l td , . , .  London, 1979), PP- 10-19; R. Stobaugh and D. Y erg in , Energy 
F u tu re  (Random House, N.ew York,. 1979) » and Swedish I n s t i t u t e  f o r  
th e  F u tu re , Energy in  T ra n s i t io n  ( S . I . F . ,  Stockholm , 1977)*
7. D epartm ent o f  Energy, Energy P o lic y ; A C o n su lta tiv e  Document 
(HMSO, London, 1978), p . 13-
8. Church o f  S c o tla n d  -  o p .c i t . ,  p . 1.
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th e s e  c o s ts  w i l l  be r e f l e c t e d  in  m arket p r ic e s ,  governm ental p o l i c i e s  
-  which may le a d  to  sh o r ta g e s  and subsequent changes in  methods o f 
p ro d u c tio n  -  in  th e  mix o f  goods p roduced , in  p e rso n a l h a b i ts  and 
l i f e s t y l e s ,  and in  th e  d es ig n  o f  b u ild in g s  and t r a n s p o r ta t io n  system s, 
a l l  o f which w i l l  e v e n tu a lly  red u ce  th e  energy needed p e r  u n i t  o f 
income. F o r example, Government r e g u la t io n s  m andating improvements in  
th e  e f f ic ie n c y  o f new au tom ob iles  would r e s u l t  in  au tom obiles t h a t  
would be s im i la r  to  t h a t  which w e ll-in fo rm ed  b uyers  would demand i f  
th ey  had to  pay a  h ig h  c o s t  o f . pe tro leu m . T h is  assum ption , t h a t  
energy b uyers  w i l l  seek to  m inim ize t h e i r  c o s t ,  i s  th u s  a  m ajor f a c to r
9in  s e v e ra l  low grow th energy p r o je c t io n s ,  y e t  has been v i r t u a l l y  
d is re g a rd e d  by th e  f o r e c a s t s  p u b lish e d  by th e  D epartm ent o f  Energy and 
ad v o ca tes  o f  h igh  consum ption p a t t e r n s ,
One o th e r  f a c t o r  in  th e  d is p u te  seems to  be th e  p o te n t i a l  e f f e c t s  
o f  c o n se rv a tio n  m easures. Energy c o n s e rv a t io n is ts  in  th e  U n ited  
Kingdom p o in t  to  s e v e ra l  minimum m easures th a t  co u ld  be sav ing  as  much 
a s  40^ o f  th e  p re s e n t  energy consumed. M easures such a s  f r e ig h t  by 
r a i l  r a th e r  th a n  by r e l a t i v e l y  i n e f f i c i e n t  t ru c k s ,  u se  o f  modern 
b u ild in g  te c h n o lo g ie s  to  c u t down h e a t lo s s ,  re d u c tio n  o f  i n e f f i c i e n t  
space h e a tin g , and f in a n c ia l  in c e n tiv e s  g iven  to  h o u seh o ld ers  f o r  home 
in s u la t io n  a re  o f te n  m entioned  a s  hav ing  a  h igh  p o te n t i a l  f o r  energy 
c o n se rv a tio n . The Government appea rs  to  be d iv id e d  a g a in s t  i t s e l f  o n /
9. See H. D aly, On T hinking  abou t F u tu re  Energy R equirem ents
(L o u is ia n a  S ta te  U n iv e rs ity , Baton Rouge, 1976); Amory L ov ins, 
o p .c i t . ,  pp . 66-72; and G era ld  Leach, e t . a l . ,  o p .c i t . ,  pp . 10- 
11, and pp . 17-19.
10. See U.S. F o r r e s t ,  o p .c i t . ,  pp . 1 -8 , pp. 49-52, and pp. 77-83» 
and D epartm ent o f Energy, o p .c i t . ,  pp. 7-14 .
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on t h i s  i s s u e  a s  i t s  p u b lic  s ta tem en t is s u e d  on November 9, 1978, which
a s s e r te d  t h a t  'B r i t i s h  In d u s try  co u ld  c u t i t s  energy consum ption by 30^
11th ro u g h  te c h n o lo g ic a l  c h a n g e s ', ap p ea rs  to  c o n t ra d ic t  i t s  a t t i t u d e
co n ta in e d  in  Gmnd. 7101 which ' m a in ta in s  a  chorus o f  f a i n t  p r a i s e s  f o r
c o n se rv a tio n  ; i t  i s  n o t in  t h e i r  i n t e r e s t s  to  su p p o rt a  p o lic y  which
12co u ld  c u t back t h e i r  p la n s  f o r  ex p an sio n ' .
Out o f  th e  d iv e rg e n t view s o f  energy p la n n e rs  co n ce rn in g  f u tu r e  
energy consum ption, th r e e  f u tu r e  energy s t r a t e g i e s ,  o r  p a th s ,  can be 
d isc e rn e d . These p a th s  a re :  th e  'h a rd  p a t h ',  o r h ig h  n u c le a r  ca se ,
th e  ' s o f t  p a t h ',  o r  d e lay ed  n u c le a r  c a se , and th e  'h a r d - s o f t  p a t h ',  o r
13mixed c a se . The 'h a rd  p a th ' in v o lv e s  la rg e  s c a le ,  c a p i ta l - in te n s iv e  
c e n t r a l i s e d  te c h n o lo g ie s , depending on la rg e  amounts o f  n u c le a r  f u e l  
and c o a l to  s a t i s f y  th e  energy req u irem en t th ro u g h o u t th e  rem ainder o f  
th e  c e n tu ry . In  th e  lo n g -te rm  p r o je c t io n ,  f o s s i l  f u e l s  would be phased  
o u t e n t i r e ly ,  and f a s t  b re e d e r  r e a c to r s ,  and p o s s ib ly  fu s io n  r e a c to r s ,  i
would be r e l i e d  on in c re a s in g ly .  T h is  s t r a te g y  assumes c o n tin u ed  h igh  
energy consum ption as  e x tra p o la te d  from h i s to r i c  p a t t e r n s ,  th e
developm ent o f  econom ical n u c le a r  te c h n o lo g ie s , and a  reduced  ' demand
14e l a s t i c i t y '  -  making i n t e r e s t  in  energy co n se rv a tio n  r e l a t i v e l y /
11. D epartm ent o f  .Energy:,-JBnergyL-£lonaervatiQn.,. Research,.. Developm ent, 
And D em onstra tion . An‘“l n i t i a l  S tra te g y  f o r  In d u s try  (HMSO, 
London, 1978), p . 18.
12. Church o f  S c o tla n d , ' Church and N ation  Committee Energy P o l i c y ' , 
(E dinburgh , F eb ruary  1979), p . 1.
13". See G erald  Leach, e t . a l . ,  o p . c i t , ;  and Amory L ov ins, o p .c i t .
14. Demand E l a s t i c i t y  i s  d e fin e d  a s  th e  p e rc e n ta g e  by which demand i s  
reduced  when th e  u n i t  p r ic e  o f an item  in c re a s e s  by 1 p e rc e n t.  
Demand E l a s t i c i t y  i s ,  th u s , a  m easure o f  th e  ease  w ith  which 
p eo p le  can e x i s t  w ith  l e s s  o f  th e  item .
r e l a t i v e l y  i n s ig n i f i c a n t .  In  th e  ' s o f t  p a t h ',  d e c e n tra l is e d ,  l e s s  
c a p i t a l - in te n s iv e  te c h n o lo g ie s  a re  em phasised, w ith  co n se rv a tio n  
te c h n iq u e s  such as c o -g e n e ra tio n , s o la r  h e a t in g , and biom ass be in g  
developed  th ro u g h o u t th e  rem ainder o f  th e  c e n tu ry . Coal would be 
u t i l i s e d  a s  th e  predom inant t r a n s i t i o n a l  f u e l  to  a  f u tu r e  dependence 
on s o la r  and o th e r  renew able energy so u rc e s . T h is  s t r a te g y  assumes 
an im m ediate re d u c tio n  in  energy demand -  a  p ro d u c t o f  h ig h e r  energy 
c o s ts  and co n se rv a tio n  m easures -  and th e  developm ent o f  econom ical 
a l t e r n a t iv e  so u rces  o f  energy. The f i n a l  energy s t r a te g y  i s  th e  
'h a r d - s o f t '  o r  mixed p a th . H ere th e  em phasis would be p la c e d  on 
v a r io u s  energy o p tio n s , w ith  most o f  th e  s t r e s s  being  p la c e d  on th e  
im m ediate developm ent o f  a l t e r n a t iv e  energy te c h n o lo g ie s , such as 
s o la r ,  wind, wave, biom ass, e t c . ,  r a th e r  th a n  th e  developm ent o f  
advanced n u c le a r  tech n o lo g y , such as  th e  f a s t  b re e d e r  r e a c to r .
E x is t in g  n u c le a r  techno logy  would be e x p lo ite d  and u t i l i s e d  along  
w ith  c o a l r e s e rv e s  as th e  predom inant so u rces  o f  f u e l  f o r  th e  
rem ainder o f th e  c e n tu ry , The d e te rm in a tio n  o f  lo n g -ran g e  p o l i c i e s  
would be d e lay ed  f o r  s e v e ra l  decades to  p ro p e r ly  a s s e s s  what e f f e c t s  
c o n se rv a tio n  m easures and th e  developm ent o f  renew able energy so u rces  
would have on energy demand. Advanced n u c le a r  techno logy  would be 
g iven  low p r i o r i t y  u n t i l  such tim e as i t  i s  obvious th a t  an 
unmanageable energy gap would be in e v i ta b le  w ith o u t i t .  Two n e g le c te d  
is s u e s  o f th e  'h a rd ' and ' s o f t '  s t r a t e g i e s ,  which th e  'h a r d - s o f t '  p a th  
ap p ea rs  to  f a c to r  in to  acco u n t, a re  re g io n a l  v a r ia n c e s  in  energy 
re s o u rc e s ,  and r e g io n a l  d if f e r e n c e s  o f c o m p a tib i l i ty  w ith  th e  v a r ie ty  
o f  energy o p tio n s .
One o f  th e  most d e f in i t i v e  a n a ly se s  o f  th e  ' h a r d - s o f t ' energy 
s t r a te g y  i s  th e  Energy Technology A ssessm ent (ETA) model d eveloped /
15developed  by Alan Manne. The b a s ic  assum ption made by th e  model i s  
t h a t  a t  c o n s ta n t energy c o s ts ,  income and energy use would grow a t  3*5 
p e rc e n t p e r  y e a r  f o r  th e  rem ainder o f  th e  cen tu ry , and a t  s l i g h t ly  
low er r a t e s  t h e r e a f t e r .  At h ig h e r  energy c o s ts ,  th e  le v e l  o f 
employment and re so u rc e  u se  would co n tin u e  to  grow a t  th e  same r a t e s ,  
energy demand would be red u ced , and income would be low ered . The model 
u se s  com binations o f  e l e c t r i c  energy , n o n - e le c t r ic  energy , and 
co n se rv a tio n  te c h n iq u e s  which would m inim ize p ro je c te d  d if f e re n c e s  
between o u tp u t and energy c o s ts .  Hence, th e  demand f o r  energy in  b o th  
o f  i t s  form s i s  a n t ic ip a te d  to  vary  n e g a t iv e ly  w ith  i t s  own p r ic e  
in c re a s e s ,  and p o s i t i v e ly  w ith  in c re a s e s  o f th e  o th e r .  The model a lso  
a llo w s f o r  a  number o f  q u a n t i t a t iv e  c o n s t r a in ts  to  be imposed -  such as  
l i m i t s  on th e  expansion o f  new so u rc e s , g rad u a l c o n s t r a in ts  a p p lie d  f o r  
env ironm ental and expansion  problem s ( p a r t i c u l a r l y  in  th e  case  o f c o a l ) , 
l i m i t s  on th e  a v a i la b le  amounts o f  o i l ,  g as , and uranium , allow ances f o r  
n o n -p r ic e - in d u c e d  c o n se rv a tio n , and l i m i t s  on th e  r a t e  a t  which energy- 
co n serv in g  c a p i t a l  can be employed.
A m ajor co n c lu sio n  reach ed  by th e  ETA model i s  t h a t  energy c o s ts
w il l  n o t be c r i t i c a l  in  d e te rm in in g  th e  economic f u tu r e .  T h is appears
to  c o n t r a d ic t  a  b a s ic  assum ption o f  th e  'h a rd  p a th ' energy s t r a te g y ,  and
confirm  th e  r e s u l t s  o f  two m ajor energy s tu d ie s  com pleted in  1979 by th e
I n te r n a t io n a l  I n s t i t u t e  f o r  th e  Environm ent and D evelopm ent,^^ and th e
17H arvard B u siness Schoo l. In  a d d i t io n ,  th e  ETA a n a ly s is  in d i c a te s /
15. Al an. M a n n e ' The Energy Technology Assessm ent M odel', B e ll  J o u rn a l 
o f  Econom ics, (Autumn 197&)•
16. See G era ld  Leach, e t . a l . ,  o p . c i t .
1 7 . See R. Stobaugh and D. Y erg in , o p . c i t . ,
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in d ic a te s  t h a t  th e  c o s ts  o f  d e lay in g  n u c le a r  power would n o t he 
s ig n i f i c a n t  -  re a c h in g  on ly  1 p e rc e n t o f annual GNP th ro u g h o u t th e  
rem ainder o f  th e  c e n tu ry . The model dem onstra tes  t h a t  P lutonium  
re c y c le  can be d e lay ed  i n d e f i n i t e ly ,  a t  e s s e n t i a l ly  no economic c o s t ,  
and th a t  f a s t  b re e d e r  r e a c to r s  can be postponed  s e v e ra l  decades in to  
th e  tw e n ty - f i r s t  c e n tu ry  a t  c o s ts ' t h a t  would re a c h  l e s s  th a n  1 p e r ­
c e n t o f  annual GNP under th e  w orst c o n d i tio n s .  One f e a tu r e  o f  th e  ETA 
model, which i s  p a r t i c u l a r l y  im p o rtan t from th e  s ta n d p o in t o f p o lic y  
making, i s  th e  assum ption t h a t  an advanced techno logy  w i l l  be 
a v a i la b le  around 2020, T h is  advanced techno logy  co u ld  be in  s o la r  
power, fu s io n  r e a c t io n ,  c o a l p ro d u c tio n , some com bination  o f  th e s e ,  o r  
a  com bination  o f  th e se  p lu s  th e  developm ent o f th e  b re e d e r  r e a c to r .
The p ro s p e c ts  o f  such advanced te c h n o lo g ie s  a re  d is c u s s e d  in  th e  fo u r th  
s e c t io n  o f  t h i s  c h a p te r .
A h ig h ly  s ig n i f i c a n t ,  y e t  v i r t u a l l y  unknown q u a n t i ty  re g a rd in g  th e  
in t e r n a t io n a l  a p p l ic a t io n  o f  any p ro je c te d  energy demand model, i s  th e  
energy demand f a c t o r  f o r  th e  develop ing  w orld. A lthough th e  l e s s  
developed c o u n tr ie s  c u r r e n t ly  account f o r  l e s s  th an  10 p e rc e n t o f w orld 
energy consum ption, t h e i r  energy use grow th r a t e  i s  very  h ig h , and may 
re a c h  a s  much a s  20 p e rc e n t o f  th e  w orld m arket by th e  y e a r 2000.^^
The sh a re  o f  t h i s  growing demand which co u ld  be su p p lie d  econom ically  
by n u c le a r  power i s  y e t  a n o th e r  m a tte r  o f d is p u te .  A 1974 e s tim a te  by 
th e  I n te r n a t io n a l  Atomic Energy Agency concluded th a t  more th a n  h a l f  
o f  th e  t o t a l  energy supply  o f develop ing  c o u n tr ie s  m ight have to  come/
18. K..T, Thomas, 'Energy O ptions and th e  Role o f N uclea r Energy—in
Asian Gountrles' in John F ra n c is  and P au l A brech t, e d s . , F acing  
Up to  N uclea r Power (S t .  Andrew P re s s ,  E dinburgh, 1976), p . 74.
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1 9come from n u c le a r  power by th e  y e a r  2000, More re c e n t  e s tim a te s  by
th e  World Bank su g g es t a  number o f  re a so n s  to  doubt such a  h ig h
p r o je c t io n ,  such a s  a  slow ed demand grow th due to  h ig h e r  p r ic e s ,  th e
p o te n t i a l  f o r  in c re a s e d  p ro d u c tio n  o f  f o s s i l  f u e l s  in  th e  develop ing
c o u n tr ie s ,  and th e  f a c t  t h a t  n u c le a r  r e a c to r s  o f l e s s  th a n  600
megawatt (MW) c a p a c ity  a re  n o t l i k e l y  to  be a v a i l a b l e . T h i s  f a c t ,
th a t  sm a lle r  r e a c to r s  a re  n o t b e in g  m anufactured , i s  p a r t i c u l a r l y
s ig n i f i c a n t  s in c e  la rg e  1,000 MW power p la n t s  a re  n o t a t  a l l  s u i te d
f o r  c o u n tr ie s  w ith  sm all a g g re g a te  demand and p o o rly  developed  
21e l e c t r i c a l  g r id s .  A dvocates o f th e  ' s o f t '  and 'h a r d - s o f t '  energy
s t r a t e g i e s  m a in ta in  t h a t  i f  sm all r e a c to r s  a re  m anufactu red  e s p e c ia l ly  
f o r  t h i s  m arket, th e  c a p i t a l  c o s t  p e r  k i lo w a tt  w i l l  in c re a s e  
s i g n i f i c a n t l y ,  e l im in a tin g  any economic advantage th a t  n u c le a r  power 
m ight h a v e ■had.
D esp ite  th e s e  many u n re so lv e d  is s u e s  o f p ro je c te d  energy demands,
and o f  th e  methods t h a t  co u ld  be u sed  to  s a t i s f y  such demands, th e
p re s e n t  r e a l i t y  o f  n u c le a r  power must be ad d ressed . In  th e  U n ite d
Kingdom, n u c le a r  power p la n t s  accoun ted  f o r  about 5 ,000  MW o f
e l e c t r i c  c a p a c ity ,  o r  abou t 10 p e rc e n t o f  th e  t o t a l  n a t io n a l  e l e c t r i c  
22c a p a c ity ,  in  1978. Abroad, n u c le a r  power t o t a l l e d  abou t 67,000 MW.
19. I n te r n a t io n a l  Atomic Energy Agency, B u l le t in ,  Vol. 16, No. l / 2 ,  1974.
20. These issues a re  c a r e f u l ly  analysed. In  A.K.N. Reddy, The
T ech n o lo g ica l Roots o f  I n d i a 's  P o v erty  ( i n s t i t u t e  o f S c ien ce ,
B angalo re , 1976) .
21. K .T. Thomas, o p . c i t , ,  p . 84.
22. D .O .E ., Energy P o lic y ; A C o n su lta tiv e  Document (HMSO, London,1978), p. 45.
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At th e  end o f  1978, th e re  were 197 known n u c le a r  r e a c to r s  o p e ra tin g
around th e  w orld , w ith  an o th e r  123 under c o n s tru c t io n  and y e t an o th e r  
23217 p lan n ed . W hile th e re  has been a s u b s ta n t i a l  cu tback  in  p la n s
f o r  n u c le a r  power p la n t s  in  th e  p a s t  two y e a rs , t h i s  re d u c t io n  appears
to  be p r im a r ily  th e  r e s u l t  o f economic re c e s s io n  and reduced
24p ro je c t io n s  o f  e l e c t r i c i t y  demand r a th e r  th an  a  r e j e c t i o n  o f th e
n u c le a r  power o p tio n . In  f a c t ,  th e  D epartm ent o f  Energy f o r  th e
U n ited  Kingdom has r e c e n t ly  p r e d ic te d  a  's te a d y  b u ild -u p  in  n u c le a r  power
o rd e r in g  in  th e  second h a l f  o f  th e  1980s and 1990s, and a  maximum t o t a l
i n s t a l l e d  n u c le a r  c a p a c ity  o f  around 40,000 MW by th e  end o f  th e  
25c e n tu ry . In  th e  U n ited  S ta t e s ,  a  s im i la r  p r e d ic t io n  o f  n u c le a r
power c a p a c ity  f o r  th e  y e a r  2000 i s  c u r r e n t ly  in  th e  386,000 to  62,000 MW 
26ran g e .
S u p p lie s  o f  F o s s i l  F u e ls
The most im p o rtan t f a c t o r  in  th e  c o s t o f any energy o p tio n  i s  th e  
a v a i l a b i l i t y  and c o s t  o f  f u e l  s u p p lie s .  C onsid erab le  d isag reem en t 
e x i s t s  among energy e x p e r ts  ov er th e  e x te n t o f uranium  re s o u rc e s , th e  
f u tu r e  c o s ts  and a v a i l a b i l i t y  o f c o a l ,  th e  tim e s c a le  f o r  th e  
e x h au s tio n  o f  o i l  and g a s , and th e  p ro s p e c ts  f o r  energy from /
2 3 . R obert Jungk, The N uclea r S ta te  (John Ga ld e r .  P u b lis h e rs ,  L td . ,  
London, 1979), p . 155.
24. The D epartm ent o f  E n e rg y 's  'W orking Document on Energy P o l ic y ',  
p u b lish e d  in  O ctober 1977, red u ced  i t s  p ro je c te d  energy demand 
f o r  th e  U n ited  Kingdom made on ly  4 months e a r l i e r  by 10 p e rc e n t.
2 5 . D .O .E ., Energy P o lic y ; A C o n s u lta tiv e  Document (HMSO, London, 
1978), p . 5 5 .
2 6 . I . e .  Bupp and E .. T r e i t e l ,  The Economics o f N uclear Power; De 
Omnibus Dubitandum (H arvard  B usin ess  School P re s s ,  Cambridge,
1976) ,  p . 8 2 .
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from a l t e r n a t iv e  so u rces  such a s  s o la r ,  geo therm al, wind, wave, 
biom ass, and fu s io n  (d is c u s s e d  in  a  la te r  su b -se c tio n  o f  t h i s  c h a p te r ) .  
A ll  o f  th e se  is s u e s  a re  o f  c e n t r a l  im portance in  th e  a ttem p t to  
p ro p e r ly  e v a lu a te  th e  f u tu r e  r o le  o f  n u c le a r  power in  th e  energy 
economy.
A key q u e s tio n  in  th e  n u c le a r  power deb a te  i s  w hether enough
uranium  w i l l  be a v a i la b le  to  meet f u tu r e  n u c le a r  power needs. The
answer to  t h i s  q u e s tio n  i s  e s s e n t i a l  to  e n lig h te n e d  dec ision -m ak ing
re g a rd in g  P lutonium  re c y c le  and th e  b re e d e r  r e a c to r ,  s in c e  th e  urgency
o f  th e  developm ent o f  th e s e  te c h n o lo g ie s  i s  p rem ised  on an a n t ic ip a te d
sh o rta g e  o f w orld uranium  s u p p lie s .  Dr. S .E , Hunt, f o r  example, has
argued  th a t  a f u tu r e  expansion  o f  n o n -b reed er r e a c to r s ,  even w ith  f u e l
r e c y lc e ,  on a g lo b a l s c a le  w i l l  ' exhaust th e  s u p p lie s  o f  com m ercially
v ia b le  uranium  b e fo re  adequa te  su p p lie s  o f P lutonium  have been b u i l t
27up to  p ro v id e  th e  c o re s  f o r  a  s ig n i f i c a n t  f a s t  b re e d e r programme' .
In  a d d i t io n ,  P e te r  Chapman has e s tim a te d  th a t  such a n o n -b reed er
28programme would exhaust th e  w orld supply  o f  uranium by th e  y e a r 2015. 
C o n s is te n t w ith  t h i s  p r o je c t io n ,  th e  U n ited  Kingdom's D epartm ent o f 
Energy has f o r e c a s t  a  c r i t i c a l  supply  o f uranium r e s e rv e s  e a r ly  in  th e  
tw e n ty - f i r s t  c e n tu ry  u n le s s  f a s t  b re e d e r r e a c to r s  a re  developed  and 
p u t  in to  o p e ra tio n  a s  soon a s  p o s s ib le .  T h is  i s  p ro je c te d  a long  w ith  
th e  assum ption o f  a  c o n t in u a tio n  o f th e  uranium  re p ro c e s s in g  c u r r e n t ly  
c a r r i e d  o u t a t  W indscale. R e la te d  to  t h i s  is s u e  o f  l im i te d  uran ium /
27. S .E . Hunt, 'F u e l R e c y c lin g ’ , in  J .S .  F o r r e s t ,  o p . c i t , ,  p . 53*
28. P e te r  Chapman, F u e l 's  P a ra d is e ; Energy O ptions f o r  B r i t a in  
(Penguin  Books, Harmondsworth, 1975)7 p . 143*
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uranium  r e s e rv e s ,  i s  th e  p o te n t i a l  problem  of slowed uranium
2 9p ro d u c tio n  a f t e r  th e  more a c c e s s ib le  o re  has been ex h austed . These,
and s im i la r  argum ents p u t  fo rw ard  by 'h a rd  p a th ' a d v o ca te s , g e n e ra lly
assume a w orld  wide uranium  re s e rv e  o f  around 1 .6  m il l io n  to n s ,  w ith
ro u g h ly  an a d d i t io n a l  1 .?  m il l io n  to n s  a n t ic ip a te d  to  be d isc o v e re d  by
30th e  end o f th e  c e n tu ry .
Such e s tim a te s  o f  uranium  r e s e rv e s  have r e c e n t ly  been c r i t i c i s e d  
a s  be ing  s u b s t a n t i a l l y  in  e r r o r  on th e  low s id e . C r i t i c s ,  c i t i n g  a 
la c k  o f  in c e n t iv e s  f o r  uranium  e x p lo ra tio n  and r e s e rv e  developm ent, 
argue t h a t  th e  c o n s t r a in t s  on uranium  supply  a re  n o t p h y s ic a l  b u t 
econom ical, and r e s u l t  from  a  c o n se rv a tiv e  in d u s try  and a  m arket t h a t  
i s  anx ious f o r  p r o te c t iv e  lo n g -te rm  c o n t ra c ts .  In  1974, M ilton  S e a r l  
argued  t h a t  th e  g eog raph ic  confinem ent o f  uranium  e x p lo ra tio n  and th e  
s ta n d a rd  te ch n iq u e  o f  sha llow  d r i l l i n g  (p redom inan tly  to  400 f e e t ) , 
have produced  a  d i s to r t e d  p ic tu r e  o f  uranium  s u p p lie s .  By e x t ra ­
p o la t in g  bo th  dep th  and a r e a l  e x te n t , he a r r iv e d  a t  a  much g r e a te r
uranium  p o te n t i a l  -  ra n g in g  from a  low e s tim a te  o f  7*7 m ill io n  to n s  to  ^
31a h ig h  o f  29 m ill io n  to n s  f o r  th e  U n ited  S ta te s  a lo n e . W hile n o t ^
q u i te  a s  o p t im is t ic  as t h i s ,  th e  m id-1978 e s tim a te s  f o r  worldwide 
uranium  re s o u rc e s ,  p u b lish e d  jo i n t l y  by th e  O rg an iza tio n  fo r  Economic 
C ooperation  and Development (OECD) and th e  I n te r n a t io n a l  Atomic E nergy /
29. B.C. B rookes, 'T he p la in  m an's case  f o r  N uclear E nergy ' ,  Atom,
No. 234, A p r il ,  1976.
30 . S .E . Hunt, I n te r n a t io n a l  Jo u rn a l o f  E nvironm ental S tu d ie s , No. 8 ,
1976, p . 235.
31 . SLee XJl.--M ount and L.D. Chapman, P roceed ings o f  ^ the Workshop on 
Energy Demand, ( HAS A, Luxembourg, A u s t r ia /  1976), p . 84.
 : :------ : -■ - - - ■  . . . f
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Energy Agency (IAEA), d id  su p p o rt an o p t im is t ic  f o r e c a s t  fo r  uranium
re s e rv e s .  D iv id in g  uranium  p o te n t i a l  in to  two c la s s e s  o f 're a so n a b ly
a s su re d ' and ' e s tim a te d  a d d i t i o n a l ' ,  th e  OECD/IAEA r e p o r t  l i s t e d  a
w orld r e s e rv e  o f  1 .6  m il l io n  to n s  o f  uranium  up to  a  £ ? .5 0  c u t o f f
l e v e l  p e r  pound o f  o re , p lu s  an a d d i t io n a l  9 m ill io n  to n s  up to  a £15
c u t  o f f  l e v e l .  E s tim a ted  a d d i t io n a l  re so u rc e s  were g iven  a t  1 .3  m ill io n
to n s  up to  th e  £ ? .5 0  l e v e l ,  and a  p ro je c te d  1 .65  m il l io n  to n s  o f
uranium  o re  up to  th e  £15 c u t o f f  l e v e l .  The r e s u l t s  o f  t h i s  p r o je c t io n ,
a worldwide t o t a l  o f  5*5 m il l io n  to n s  o f  uranium  o re , seem to  suppo rt
th e  co n c lu s io n  o f  th e  N u clea r Energy P o lic y  Study Group o f  1976:
'We see no reaso n  why uranium  re s o u rc e s  cou ld  n o t be developed  to  supply
f u e l  fo r  l i g h t  w ater r e a c to r s  up to  and beyond th e  end o f  th e  c e n tu ry ,
a t  c o s ts  t h a t  would n o t exceed by much th e  sp o t p r ic e s  a t  which sm all
32q u a n t i t i e s  have been so ld  in  1 9 ? 6 '.
C onsequently , an a l t e r n a t iv e  co n c lu sio n  to  th e  u rg e n t developm ent iî
o f  th e  b re e d e r r e a c to r  and o f  th e  r e c y c lin g  o f P lu ton ium  i s  p o s s ib le .
T h is  a l t e r n a t iv e  does n o t fo re s e e  a  pending uranium  sh o r ta g e , r e s u l t in g  
from a  co n tin u ed  expansion o f  th e  f i s s io n  n u c le a r  programme th ro u g h o u t 
th e  rem ainder o f t h i s  c e n tu ry . In s te a d , a  f u tu r e  o f  i n t e n s i f i e d  
e x p lo ra tio n  f o r  uranium  o re  and a  g r e a te r  e f f o r t  o f  e x p lo it in g  known 
uranium  re s o u rc e s  i s  env isaged , to  y ie ld  enough uranium  o re  f o r  n u c le a r  
f u e l  to  l a s t  an o th e r  ce n tu ry  o r  so .
In  s ta r k  c o n t r a s t  to  t h i s  i s  th e  p ro je c te d  f u tu r e  o f  n a tu r a l  o i l  
and gas s u p p lie s .  The g e n e ra l consensus among energy e x p e r ts  on t h i s /
32. As_quo±ed..by M. Ross and R.H. W illiam s, B u l le t in  o f  Atomic 
S c i e n t i s t s , No. 32 :9 , November, 1976, p . 37-
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t h i s  is s u e  i s  t h a t  i t  i s  ve ry  u n l ik e ly  t h a t  th e se  two energy so u rces
w i l l  be a v a i la b le  in  s u f f i c i e n t  q u a n t i t i e s  to  meet th e  fu tu r e  demands
f o r  energy . The on ly  p o in t  o f  d eb a te , in  f a c t ,  ap p ea rs  to  be th e
tim e s c a le  o f  when th e s e  re s o u rc e s  a re  a n t ic ip a te d  to  re a c h  ex h au stio n .
Even b e fo re  th e  o i l  s c a re  o f  th e  m id-1970s, due to  th e  doubling  and
re d o u b lin g  o f  o i l  p r ic e s  by th e  OPEC n a t io n s ,  p r e d ic t io n s  o f  th e
d isap p ea ran ce  o f  o i l  and g as  r e s e rv e s  in  as l i t t l e  a s  a  coup le  o f
decades were being  made. The 'S t a t i s t i c a l  Review o f th e  World O il
I n d u s t r y ',  f o r  example, p u b lish e d  f ig u r e s  in  1967 which in d ic a te d  t h a t
o i l  re s o u rc e s  would be a v a i la b le  f o r  on ly  an o th e r 31*7 y e a rs .  S i r
John H i l l ,  th e  Chairman o f  th e  U n ited  Kingdom's Atomic Energy A u th o rity ,
has  su b seq u en tly  in t e r p r e te d  t h i s  e s tim a te  in  l i g h t  o f  p ro je c te d
economic grow th and grow ing demands f o r  energy, and con c lu d es , 'The
s i tu a t io n  i s  more s e r io u s  th a n  t h i s  because th e  sh o rta g e  comes n o t
when we have b u rn t th e  l a s t  drop o f  o i l  o r  th e  l a s t  p u f f  o f g a s , b u t
when p ro d u c tio n  can no lo n g e r  expand a t  th e  r a t e  o f  in c re a s in g  demand.
34T his  p o in t  o f  tim e i s  about 15 y e a rs  away . . .  ' F o llow ing  th e  quad­
ru p l in g  o f o i l  p r ic e s  by OPEC, t h i s  pessim ism  co n cern ing  r a p id ly  
d im in ish in g  o i l  s u p p lie s  has become fa s h io n a b le  among th e  advoca tes  o f 
th e  'h a rd  p a th ' . O th ers  have co u n te red  t h i s  view by p o in t in g  to  a 
lo n g  s t r in g  o f  e a r l i e r  p r e d ic t io n s  o f  o i l  and gas sh o r ta g e s , each of 
which has so f a r  tu rn e d  o u t to  have been p rem atu re .
N e v e r th e le s s , w hether th e  d e p le tio n  o f  o i l  and g as  r e s e rv e s  i s  
pegged a t  f i f t e e n  o r a t  f i f t y  y e a rs ,  i t  appears  to  be c l e a r  to  m ost/
33* As quoted  by Hugh M o n te fio re , Can Man S u rv iv e? (F on tane Books, 
London, 1970), p . 25*
34* John H i l l ,  'The Energy Gap and th e  F a s t  R e a c to r ',  in  J .S .  F o r r e s t ,  
e d . , o p . c i t . ,  p . 15*
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most energy f o r e c a s te r s  t h a t  a l t e r n a t iv e  so u rces  o f  f u e l  must he 
developed . T h is  i s  n o t to  w r ite  o f f  o i l  and g a s . Ind eed , th e s e  two 
f u e l s  s t i l l  f u rn is h  about s e v e n ty - f iv e  p e rc e n t o f  th e  t o t a l  p rim ary  
energy in  th e  in d u s t r i a l  n a t io n s  o f  th e  w est. W hile t h a t  sh a re  i s  
bound to  d e c l in e , o i l  and gas  w i l l  undoubtedly  co n tin u e  to  be th e  
l a r g e s t  sou rce  o f  energy th ro u g h o u t th e  rem ainder o f  th e  c e n tu ry . Y et, 
w ith  an annual o i l  consum ption among th e  non-communist n a t io n s  o f  17 
b i l l i o n  b a r r e l s ,  th e  p ro je c te d  w orld o i l  re s e rv e  o f  1 ,350 b i l l i o n  
b a r r e l s  b eg in s  to  look  q u i te  l im i te d .  Gas .d e p le tio n  i s  e q u a lly  
in e v i ta b le .  Thus, th e  im p o rtan t is s u e  becomes how to  r e o r i e n t  a  
dependence on o i l  and g as  to  a l t e r n a t iv e  energy so u rces  by th e  tu rn  o f 
th e  c e n tu ry .
W ithin t h i s  c o n te x t, th e  p ro s p e c tiv e  c o n tr ib u tio n  o f  th e  c o a l
in d u s try  to  fu tu r e  energy needs appea rs  to  be very  g r e a t .  In  te rm s o f
c o a l r e s e rv e s  a lo n e , th e  U n ited  K ingdom 's D epartm ent o f  Energy has
re p o r te d  th a t  th e  p re s e n t  c o a l e x p lo ra tio n  programme in  B r i t a in  i s
adding  500 m il l io n  to n s  o f  c o a l to  known re s e rv e s  a n n u a lly , which in
351978 was l i s t e d  a s  190 b i l l i o n  to n s .  Assuming only  known e x tra c t io n  
m ethods, t h i s  computes to  more than  3OO y e a rs  o f  c o a l s u p p lie s  f o r  th e  
U n ited  Kingdom a t  th e  p re s e n t  r a t e  o f  e x p lo i ta t io n .  I n te r n a t io n a l  
e s tim a te s  o f  c o a l r e s e rv e s  ran g e  from te n  to  s ix te e n  t r i l l i o n  to n s ,  o r 
approx im ate ly  6OO to  1,200 y e a rs  o f  supp ly  a t  th e  p r e s e n t  r a t e  o f  t o t a l  
w orld energy u se . Even th e  most p e s s im is t ic  o b se rv e rs  adm it t h a t  c o a l 
w i l l  ' be w ith  us f o r  q u i te  a  t im e ' .
35 . D epartm ent o f  Energy, Energy P o lic y ; A C o n s u lta tiv e  Document (HMSO, London, 1978), p . 2b.
36 . B arbara  Ward and Rene Dubos, Only One E a rth  (Penguin  Books, 
Harmondsworth, 1972), p . 185.
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W hile c o a l r e s e rv e s  a re  very  la rg e ,  e x tra c t io n  and use o f  c o a l 
in  an en v iro n m en ta lly  a c c e p ta b le  way p re s e n t  many d i f f i c u l t i e s .  
C o n s tra in ts  such a s  th e  p ro h ib i t io n  o f  s t r i p  m ining, th e  r i s i n g  
r e s t r i c t i o n s  on em issions o f  p a r t i c u l a t e s  and p o l lu t io n  from th e  o x id es  
o f  S u lfu r  and N itro g e n , th e  env ironm en ta l concerns in v o lv in g  Carbon 
D ioxide and i t s  p o t e n t i a l  e f f e c t  on c l im a te , th e  le v y in g  o f  more s t r i c t  
c o n t ro ls  on w ater usage in  c o a l p ro d u c tio n , and in c re a s e d  p u b lic  
o p p o s itio n  to  th e  s i t i n g  o f  power p la n ts  have added to  th e  u n c e r ta in ty  
o f  th e  r a p id  expansion  o f  th e  c o a l in d u s try .  In  a d d i t io n ,  r e c e n t ly  
imposed h e a l th  and s a f e ty  r e g u la t io n s  in  co a l m ining, p lu s  th e  
p o s s i b i l i t y  o f f a l l i n g  o i l  p r ic e s  and th e  p ro sp e c t o f  an in c re a s in g  
c o s t  d i f f e r e n t i a l  in  fav o u r o f n u c le a r  power, have a c te d  to  d e te r  
c a p i t a l  investm en t in  th e  c o a l in d u s try  ( th e  com parative  economics o f 
c o a l and n u c le a r  power a re  d isc u sse d  in  th e  n e x t s e c t i o n ) .
E ncouraging p ro s p e c ts  f o r  th e  env ironm ental a c c e p ta b i l i ty  o f
c o a l come p r im a r i ly  from  th e  techno logy  o f  P lu id iz e d  Bed Combustion
(PBC). T h is te ch n iq u e  mixes ground c o a l and lim es to n e , o r do lo m ite ,
w ith  in je c te d  a i r  which en ab le s  th e  c o a l to  burn more e f f i c i e n t l y
37w hile  rem oving th e  s u l f u r  a t  th e  same tim e . I f  p e r f e c te d ,  PBC w il l  
a llo w  c o a l to  econom ically  r e p la c e  o i l  in  a  wide range o f  
in d u s t r i a l  u se s , in c lu d in g  c o g e n e ra tio n  ( th e  p ro d u c tio n  o f e l e c t r i c i t y  
along  w ith  in d u s t r i a l  h e a t o r  s te a m ), and c e n t r a l  s t a t io n  e l e c t r i c  
power. O ther encourag ing  p ro s p e c ts  f o r  c o a l u t i l i z a t i o n  a re  in  th e  
a re a s  o f  s y n th e t ic  o i l  and gas m an u fac tu rin g . W ithout th e  adven t o f /
37* F or a  d e ta i le d  d e s c r ip t io n  o f t h i s  p ro c e ss  see  A.M. S q u ire s , 
'A p p lic a tio n s  o£,JFluid.ized..B.edsL„in .C.Q.al T echnology ' in  J .P .  
H a r tn e t t ,  e d . , A l te rn a t iv e  Energy Sources (W ashington, D .G ., 
Hem isphere Books, 1977)•
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o f new te c h n o lo g ie s , however, th e s e  p ro c e sse s  w i l l  rem ain c o n s id e ra b ly  
more expensive  th a n  n a tu r a l  o i l  and g a s , and w il l  p r im a r i ly  e x i s t  as 
f u tu r e  o p t io n s ,
In  c o n c lu s io n , i t  ap p ea rs  t h a t  c o a l r e s e rv e s  a re  more th a n  adequate
to  become once ag a in  th e  p rim ary  sou rce  o f  energy in  th e  I n d u s t r i a l  i s  ed
c o u n tr ie s  f o r  w ell in to  th e  f u tu r e .  Even assum ing a  r a p id  expansion o f
c o a l e x p lo i ta t io n  in  re sp o n se  to  h ig h e r  o i l  p r ic e s ,  r e a l  c o a l c o s ts
would p ro b ab ly  n o t have to  r i s e  s ig n i f i c a n t ly  u n t i l  a f t e r  th e  tu rn  o f
th e  c e n tu ry . In  th e  words o f  th e  B r i t i s h  D epartm ent o f  Energy, 'T h is
38i s  a  c l a s s i c  s i t u a t io n  ju s t i f y in g  new in v e s tm e n t' .  Even some ' h a rd  
p a th ' ad v o ca tes  adm it to  th e  p r o b a b i l i ty  th a t  c o s t  in c re a s e s  due to  
h ig h e r  mining s a f e ty  s ta n d a rd s ,  env ironm ental c o n t ro ls ,  and th e  
e x p lo i ta t io n  o f more d i f f i c u l t  c o a l d e p o s its  w i l l  be o f f s e t  by 
te c h n o lo g ic a l im provements in  m ining and t r a n s p o r ta t io n .  The p ro sp e c ts  
f o r  c o a l shou ld  n o t be u n d e re s tim a te d , th e n , s in c e  i t  p r e s e n t ly  s ta n d s  
a s  n u c le a r  p o w er's  main co m p e tito r , and w i l l ,  in  a l l  p r o b a b i l i ty ,  
become th e  m a te r ia l  from which s y n th e t ic  gas and o i l  w i l l  be m anufactured .
Com parative Economics o f  Coal and N u clear Power
While com parative c o s t  e s tim a te s  f o r  th e  c o a l and n u c le a r  energy 
a l t e r n a t iv e s  a re  b e s e t  by many u n c e r t a in t ie s ,  such as  c o s ts  e s c a la t io n  
and th e  unknown e f f e c t s  o f  f u tu r e  l e g i s l a t i o n ,  such an a n a ly s is  i s  
n e c e ssa ry , a s  th e  ch o ice  f o r  th e  f u tu r e  g e n e ra tio n  o f  b a se lo a d  power 
may w ell be between c o a l and n u c le a r  power.
38 . Departm ent o f Energy, Energy P o lic y : A C o n su lta tiv e  Document 
(HMSO, London, 1978), p . 27.
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The c o s t  o f e l e c t r i c i t y  from n u c le a r  p la n ts  stem s p r im a r i ly  from
th e  c a p i t a l  ch a rg e s  from th e  p la n t ,  and th e se  ch arg es  have been
d ra m a tic a lly  e s c a la t in g  in  th e  l a s t  te n  y e a rs . In  f a c t ,  th e  c o s t p e r
k i lo w a tt  f o r  p la n ts  which became o p e ra t io n a l  in  1976 was double t h a t
f o r  th o se  which became o p e ra t io n a l  in  1970. T h is  e s c a la t io n ,  which has
been m arkedly h ig h e r  th an  th e  r a t e  o f  i n f l a t i o n ,  p lu s  th e  h i s t o r i c a l
tr e n d  o f  c o n s tru c t io n  c o s t  o v e rru n , o f te n  by a  f a c t o r  o f  two o r th r e e
tim es  th e  o r ig in a l  e s tim a te ,  has r e c e n tly ,  c a s t  doubt on th e  a b i l i t y  o f
th e  n u c le a r  in d u s try  to  p r e d ic t  o r  c o n tro l  c o s ts  f o r  f u tu r e  p la n ts .  In
39th e  B ech te l Energy Supply P lan n in g  Model, d i r e c t  c o n s tru c t io n  c o s ts
f o r  a  1,100 MW l i g h t  w ater r e a c to r  were e q u iv a le n t to  $418 p e r  k i lo w a tt
in  1974. By th e  tim e in d i r e c t  o r  ow ner's  c o s ts  had been added to  t h i s ,
th e  t o t a l  i n s t a l l e d  c o s t  amounted to  $585 p e r  k i l o w a t t , B y  1976 t h i s
4 lf ig u r e  had clim bed to  $688 p e r  k i lo w a t t .  A dvocates o f th e  'h a rd
p a th ' energy s t r a te g y  c la im  t h a t  t h i s  c o s t  w i l l  te n d  to  le v e l  o f f  in  
tim e . Contending th a t  more ex p e rien ce  and d esign  s ta n d a rd is a t io n  w il l  
b r in g  c o n s tru c t io n  c o s ts  under c o n t ro l ,  and th a t  sh o rten ed  re g u la to ry  
p ro c e s se s  w i l l  speed up c o n s tru c t io n  tim e s , th ey  p r o je c t  e s c a la t in g  
c o s ts  to  g ra d u a lly  nose back down to  meet th e  g e n e ra l r a t e  o f i n f l a t i o n .  |
'S o f t  p a th ' a d v o ca te s , on th e  o th e r  hand, fo re s e e  an o p p o s ite  tr e n d .  i
A rguing th a t  because th e  t o t a l  energy r e q u ire d  in  b u ild in g , o p e ra t in g , 
and decom m issioning a  n u c le a r  power p la n t  i s  n o t g r e a t ly  l e s s  th a n  th e  |
p l a n t 's  l i f e t im e  g e n e ra tio n  o f  energy, th e y  claim  th a t  a s  ' en erg y /
39 . M. G arasso , e t . a l . ,  The Energy Supply P lann ing  Model (NTIS, 
S p r in g f ie ld ,  V irg in ia ,  A ugust, 1975).
40. As computed in  Amory L ov ins, o p . c i t . ,  p . IO6 .
41. I b i d . ,  p . 108.
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’ energy a c c o ia n ta b il i ty ’ becomes a  more im p o rtan t f a c t o r ,  n u c le a r  p la n t
42c o s t  w i l l  become d ec id ed ly  h ig h e r .
A nother m ajor is s u e  in  th e  c o s t  o f  n u c le a r  g e n e ra tio n  ‘o f  e l e c t r i c i t y  
i s  th e  ’c a p a c ity  f a c t o r ' ,  which i s  th e  t o t a l  amount o f  e l e c t r i c i t y  
a c tu a l ly  produced by a  u n i t  in  a  y e a r , d iv id e d  by th e  amount o f 
e l e c t r i c i t y  th e  u n i t  co u ld  p roduce w hile  runn ing  a t  f u l l  c a p a c ity  f o r  
th e  e n t i r e  y e a r . There ap p ea rs  to  be some co n tro v e rsy  abou t how to  
compute t h i s  f a c t o r ,  s in c e  n u c le a r  r e a c to r  perform ance i s  a f f e c te d  by 
s iz e ,  age , se a so n a l v a r ia t io n s ,  env ironm enta l and s a f e ty  f e a tu r e s  
i n s t a l l e d ,  and o th e r  more m in o r .c o n s id e ra tio n s . A d d itio n a lly ,  th e r e  i s  
a  q u e s tio n  o f  how to  average th e  c a p a c ity  f a c to r s  f o r  a  number o f 
n u c le a r  p la n ts .  One method i s  to  average a l l  u n i t s  e q u a lly  r e g a rd le s s
-I
o f  s iz e .  T h is  te n d s  to  r a i s e  th e  o v e r a l l  f ig u r e  s ig n i f i c a n t l y  s in c e  I
Io ld e r  and sm a lle r  u n i t s  have b e t t e r  perform ance re c o rd s  th a n  newer and j
l a r g e r  ones. A nother method i s  to  w eight each u n i t  acco rd in g  to  th e
energy i t  a c tu a l ly  g e n e ra te s .  T h is  r a i s e s  th e  average c a p a c ity  f ig u r e
to  an even g r e a te r  e x te n t s in c e  th o se  u n i t s  n o t o p e ra t in g , i . e .  w ith
a  ze ro  c a p a c ity  f a c to r ,  sim ply drop o u t o f  th e  c a lc u la t io n .  A t h i r d
method i s  sim ply to  w eight each u n i t  in  p ro p o r tio n  to  i t s  own d esign
r a t i n g .  T h is  p ro ced u re  ap pears  to  be th e  l e a s t  dub ious, and g iv e s  an
43average c a p a c ity  f a c to r  f o r  a l l  n u c le a r  u n i t s  o f 57 to  5 8 .3  p e rc e n t.  
N uclea r power su p p o r te rs  c la im  th a t  th e re  w i l l  be im provements beyond 
t h i s  p e rce n tag e  as th e  n u c le a r  in d u s try  m atu res. They a ls o  p o in t  t o /
42. See P au l S ie g h a r t ,  'N u c lea r  Power; S e t t in g  th e  S c e n e ',  The T a b le t , 
A ugust 13, 1977, p . 764.
4 3 . See Amory Lovin.s.,_ o r  The C ouncil on Economic 
P r i o r i t i e s ,  Power P la n t  Perform ance (CEP, New York, 1976), T able 
1 0 .4 ,
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to  r e f u e l l in g  d es ig n s  r e c e n t ly  developed  by W estinghouse, which cou ld
reduce th e  tim e re q u ire d  f o r  r e a c to r  r e f u e l l in g  from t h i r t y  days to  one
week, which would te n d  to  s l i g h t l y  in c re a s e  th e  c a p a c ity  f a c to r .
N uclea r opponents d ism iss  t h i s  c la im , con tend ing  th a t  i t  i s  o th e r
re q u ir e d  m aintenance which n e c e s s i t a te s  th e  long  shut-down du rin g  th e
r e f u e l l in g  p e r io d . R e g a rd le ss  o f  t h i s  is s u e ,  in  19?6 th e  c o s t  e f f e c t
o f a  57 p e rc e n t c a p a c ity  f a c t o r  was between $1277 and $1404 p e r  k i l o -  
44w a tt produced . T h is  e s tim a te  was based  on th e  B ech te l Energy Supply
Model, and was c o n s is te n t  w ith  th e  r e s u l t s  o b ta in e d  f o r  th e  same y ea r
45by th e  E l e c t r i c a l  W orld-Brookhaven Model.
O th er, more i n s ig n i f i c a n t  f a c to r s  which b ea r on th e  c o s t  o f  
e l e c t r i c i t y  from  n u c le a r  p la n ts  a re  uranium  c o s ts  and enrichm ent c o s ts .  
W hile in c re a s e s  in  th e  c o s t  o f  uranium  w i l l  o bv iously  in c re a s e  th e  c o s t  
o f  n u c le a r  power, th e  n e t  e f f e c t  w i l l  p robab ly  be on ly  a  minor 
elem ent in  th e  t o t a l  c o s t  o f n u c le a r  power th ro u g h o u t th e  rem ainder o f 
th e  c e n tu ry . For example, even i f  th e  c o s t  o f uranium  were to  
e s c a la te  to  £25 p e r  pound, th e  c o s t e f f e c t  p e r  k i lo w a tt  produced  would 
on ly  be abou t 2 .5  m i l l s .  The is s u e  o f enrichm ent c o s ts  i s  more 
u n c e r ta in .  W hile i t  i s  p ro b ab le  th a t  th e  c o s t o f  enrichm ent u s in g  
gaseous d i f fu s io n  o r  c e n t r i f u g e  w i l l  in c re a s e  somewhat, as  a  f a c to r  o f  
i n f l a t i o n  and in c re a s e d  power c o s ts ,  th e  n e t  e f f e c t  p e r  k i lo w a tt  
produced w il l  p ro b ab ly  be n e g l ig ib le .  Enrichm ent u s in g  th e  s t i l l  
ex p erim en ta l l a s e r  is o to p e  s e p a ra t io n , on th e  o th e r  hand, co u ld  b r in g  
n u c le a r  p la n t  c o s ts  down, as  t h i s  p ro c e s s  ex tends uranium  re so u rc e s  b y /
44. Amory L ovins, pp. 109-110.
45. M. B e l le r ,  e d . , Sourcebook f o r  Energy Assessm ent (NTIS, S p r in g f ie ld ,  
V irg in ia ,  1975), P- 34.
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by a s  much as  35 to  70 p e rc e n t,  and i s  a cheaper enrichm ent te ch n iq u e  
as w e l l ,
I t  i s  v i r t u a l l y  unknown what th e  c o s t  e f f e c t  o f  sp e n t fu e l  
s to ra g e , t r a n s p o r ta t io n ,  and d is p o s a l  w i l l  be on th e  f u tu r e  g e n e ra tio n  
o f  n u c le a r  energy . W ithout re p ro c e s s in g  o r  P lutonium  r e c y c le ,  th e se  
c o s ts  co u ld  be a s  low a s  0 .4  m i l l s  p e r  k i lo w a tt  p roduced . N uclear 
opponen ts, however, c la im  t h a t  th e  techno logy  n e c e ssa ry  f o r  p ro p er 
w aste d is p o s a l w i l l  r a i s e  t h i s  c o s t  d ra m a tic a lly .
O ther unknowns th a t  a re  sim ply  o m itte d  from n u c le a r  c o s t  
co m pu ta tions , y e t  may be h ig h ly  s ig n i f i c a n t  in  th e  long  term  use and 
co n tin u ed  developm ent o f n u c le a r  power, a re :  la n d  c o s t ,  ta x p a id  
r e g u la t io n  and s e c u r i ty  s e rv ic e s ,  f e d e r a l  re s e a rc h  and developm ent, 
and decom m issioning s e rv ic e .  N e v e rth e le s s , a  t o t a l  c o s t  o f n u c le a r  
power, based  on th e  B ech te l and E l e c t r i c a l  World Brookhaven Models, 
amounted to  between $3150 and $5000 p e r  k i lo w a tt  d e l iv e re d  in  1976*^^
The c o s t  o f  c o a l - f i r e d  power has a lso  r i s e n  s ig n i f i c a n t l y  in  th e  
l a s t  few decades, r e f l e c t i n g  more s t r in g e n t  s a f e ty ,  h e a l th ,  and 
env ironm enta l s ta n d a rd s . C onsequen tly , th e  c o s t  o f  m ining and 
t r a n s p o r t in g  c o a l p r e s e n t ly  acco u n ts  f o r  30 to  60 p e rc e n t o f th e  t o t a l  
c o s t  o f  th e  g e n e ra te d  e l e c t r i c i t y .  The base p r ic e  o f  c o a l has a lso  
r i s e n  r e c e n t ly ,  a s  a  r e s u l t  o f  OPEC's in c re a s e  in  th e  p r ic e  o f  o i l ,  
and i s  now double th e  pre-em bargo le v e l  o f th e  e a r ly  1970s, As 
m entioned in  th e  second s e c t io n  o f  t h i s  c h a p te r , su p p o r te rs  o f c o a l 
power c la im  t h a t  th e s e  c o s t  in c re a s e s  w i l l  s t a b i l i s e  a s  te c h n o lo g ic a l 
im provements a re  developed  in  c o a l m ining and t r a n s p o r ta t io n .  T h is  
may be th e  rea so n  why th e  D epartm ent o f  Energy has o p t im is t i c a l ly /
46. Amory L ovins, o p . c i t . ,  pp . 111-112,
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o p t im is t i c a l ly  p ro je c te d  a  t o t a l  o u tp u t o f 135 m ill io n  to n s  o f  c o a l by
471985, and o f 170 m ill io n  to n s  by 2000.
C apac ity  f a c t o r s  f o r  c o a l p la n ts  o p e ra tin g  w ith o u t s u l f u r  rem oval 
te c h n iq u e s  a re  g e n e ra l ly  e s tim a te d  to  be 67 p e rc e n t ,  5 to  10 p e rc e n t  
h ig h e r  th an  th o se  f o r  n u c le a r  p la n t s .  I f  s u lf u r  rem oval i s  u t i l i z e d  
th e  f ig u r e  becomes l e s s  c e r t a in ,  as th e re  i s  l i t t l e  ex p erien ce  w ith  
t h i s  techno logy  in  la rg e  p la n ts .  For example, i t  i s  unknown what 
e f f e c t  d e s u lf u r iz a t io n  f a i l u r e  would have on th e  o p e ra tio n  o f  a  p la n t .  
Goal power ad v o ca tes  c la im  th a t  th e  e f f e c t  o f such f a i l u r e  would be 
n e g l ig ib le ,  s in c e  e i t h e r  a  tem porary  v a r ia n c e  would be g ra n te d , o r th e  
p la n t  would sw itch  to  a  r e s e rv e  o f  lo w -s u lfu r  c o a l u n t i l  th e  f a i l u r e  
were overcome. C oal opponents argue th a t  such a  f a i l u r e  would fo rc e  
th e  p la n t  to  sh u t down o p e ra t io n s ,  th e re fo re  low ering  th e  c a p a c ity  
f a c t o r  to  a  l e v e l  o f  60 p e rc e n t o r so . The B ech te l Model compromises 
tow ard th e  low er f ig u r e  w ith  a  c a p a c ity  f a c to r  e s tim a te  o f 62 p e rc e n t,  
which computed to  about $120 p e r  k i lo w a t t  in  1976.^^
One f a c to r  which cau ses  a  g r e a t  d e a l o f v a r ia t io n  in  th e  base 
p r i c e  o f  c o a l i s  th e  method o f  p ro d u c tio n . Because underground m ining, 
an en v iro n m en ta lly  a c c e p ta b le  method, i s  la b o u r - in te n s iv e ,  w ith  wage 
in c re a s e s  g e n e ra l ly  in  excess o f  th e  r a t e  o f i n f l a t i o n ,  i t  i s  a  
c o n s id e ra b ly  more expensive  way o f p roducing  c o a l th an  s t r i p  m ining. 
O ther v a r ia b le s  in  th e  c o s t  o f  c o a l in c lu d e  la n d  le a s e  o p p o r tu n i t ie s ,  
Government p o l i c i e s  re g a rd in g  th e  expansion o f th e  in d u s try  and 
in d u s t r i a l  ta x a t io n ,  and t r a n s p o r ta t io n  expenses. Taken to g e th e r /
4 7 . D epartm ent o f  Energy, Energy  P o l icy: A C o n su lta tiv e  Document 
(HMSO, London, 1978), p . 31.
48. Amory L ov ins, o p . c i t . ,  p . 113.
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to g e th e r ,  th e se  f a c to r s  computed to  a  t o t a l  fu e l  c y c le  c o s t  o f  about 
$106 p e r  k i lo w a tt  in  1976.^^
The f i n a l  m ajor c o s t  in  th e  g e n e ra tio n  o f c o a l power i s  th e  c a p i t a l
charge  f o r  th e  p la n t .  C ost e s tim a te s  f o r  p la n ts  d es ig n ed  to  burn low -
s u l f u r  c o a l w ith o u t g as  d e s u lf u r iz a t io n  ran g ed  from $ 345 to  $ 680 p e r
k i lo w a tt  in  1976. P la n ts  d esig n ed  to  burn h ig h - s u lfu r  c o a l w ith  f lu e
sc ru b b e rs  ran g ed  from $465 to  $743 p e r  k i lo w a tt  in  th e  same y ea r
Opponents to  c o a l power m a in ta in  t h a t  th e  c o s ts  f o r  c o a l p la n ts  a re
su re  to  e s c a la te  d ra m a tic a lly  in  th e  f u tu r e ,  as  l i m i t s  w i l l  undoubtedly
be s e t  on th e  em ission  o f  n i t r i c  o x id e s , heavy t r a c e  e lem en ts, and
to x ic  and c a rc in o g e n ic  o rg an ic  compounds. Goal su p p o r te rs  argue th a t
advanced te c h n o lo g ie s , f o r  exam ple, f lu id iz e d  beds, w i l l  6e e f f e c t iv e
in  o f f s e t t i n g  such r e s t r i c t i o n s .  N e v e rth e le s s , th e  t o t a l  c o s t o f c o a l
power, computed by Amory L ovins f o r  1976, amounted to  $2476 p e r  k i l o -  
51w a tt d e l iv e re d .
In  c o n c lu s io n , i t  ap p ea rs  t h a t  c o a l g e n e ra te d  power was, on th e  
av erag e , somewhat l e s s  c o s t ly  th a n  n u c le a r  power in  1976. Given f u tu r e  
u n c e r t a in t ie s  and th e  number o f  v a r ia b le s  which w i l l  e f f e c t  f u tu r e  
c o s ts ,  th e  c e r t a in ty  w ith  which t h i s  t r e n d  can be e x tra p o la te d  in to  
th e  f u tu r e  i s  a  m a tte r  o f  d is p u te .
A lte rn a t iv e  S o u rc e s /
49 . I b id .
50. M. B e l le r ,  e d . , o p . c i t . ,  p . 41.
51. Amory L ovins, o p . c i t . ,  p . 114.
— 26 —
A lte rn a t iv e  S ources
Three s e r io u s  a l t e r n a t iv e  energy so u rces  to  th e  n u c le a r  and c o a l 
o p tio n s  a re  s o la r  energy , geo therm al energy , and fu s io n . A fo u r th  
h ig h ly  p o te n t ia l  sou rce  o f  energy i s  more e f f i c i e n t  use  o f  e x is t in g  j
so u rc e s  th rough  c o n s e rv a tio n , co g e n e ra tio n  ( th e  combined p ro d u c tio n  o f  
e l e c t r i c  power and p ro c e s s  h e a t ) , and im proved d i s t r i b u t io n .
A lte rn a t iv e  so u rces  o f  energy  w ith  somewhat l e s s  p o te n t i a l  a re  wind, 
wave, and b iom ass. 'S o f t  p a th ' ad v o ca tes  c la im  th a t  a l l  o f th e se  
so u rces  o f energy can be s u c c e s s fu l ly  e x p lo ite d  in  th e  r e l a t i v e l y  n e a r 
f u tu r e .  S u p p o rte rs  o f  th e  'h a r d - s o f t  p a th ' argue t h a t  w hether o r  n o t 
th e s e  so u rces  can , in  f a c t ,  c o n tr ib u te  in  th e  s h o r t  te rm , th ey  shou ld  
be r a p id ly  developed a s  th e y  w i l l  d e f in i t e l y  be needed in  th e  
in te rm e d ia te  to  long  te rm , o r  a f t e r  th e  tu rn  o f th e  c e n tu ry .
Of th e se  a l t e r n a t iv e s ,  s o la r  energy appears to  be th e  most
p ro m isin g , s in c e  i t  i s  e s s e n t i a l ly  u n lim ite d . I t  has been e s tim a te d
th a t  th e  amount o f  s o la r  energy f a l l i n g  on th e  U n ited  S ta te s  a lone  i s
52around 44,000 quads p e r  y e a r .  I f  used  a t  only  10 p e rc e n t e f f ic ie n c y ,  
t h i s  amount o f energy would be a b le  to  supply  th e  p re s e n t  annual 
consum ption o f  e l e c t r i c i t y  in  th e  U n ite d  S ta te s  65O tim es o v er. While 
th e re  i s  no doubt t h a t  s o la r  energy can be used  to  g e n e ra te  h e a t and 
e l e c t r i c i t y ,  i t  i s  n o t so c e r t a in  how much i t  cou ld  c o s t  to  c o l l e c t  and 
use i t  f o r  th e s e  p u rp o ses . The energy in t e n s i ty  o f  s u n l ig h t  i s  much 
low er th an  th a t  o f  th e  h e a t-g e n e ra t io n  p o r t io n  o f  a  n u c le a r  o r f o s s i l  
f u e l  p la n t .  The problem  i s  f in d in g  a  way o f u t i l i z i n g  t h i s  low- 
d e n s ity  energy o f  s u n l ig h t  a t  a  low c a p i t a l  c o s t .  F u r th e r  c o m p lic a tio n s /
1552 . A quad o f power i s  d e f in e d  as a  m easure o f energy equal to  10 
B r i t i s h  Thermal U n its  (BTU),
-  27 -
c o m p lica tio n s  to  th e  s o la r  energy is s u e  a re  th e  problem s a s s o c ia te d  
w ith  th e  v a r i a b i l i t y  w ith  which s u n lig h t  a r r iv e s  a t  th e  E a r th 's  
s u r fa c e , and th e  mismatch between tim e o f  p ro d u c tio n  and tim e o f u se .
The s o lu tio n  to  th e s e  problem s seems to  l i e  in  th e  need f o r  l a r g e -  
s c a le  s to ra g e  o f s o la r  energy . S e v e ra l te ch n iq u es  f o r  energy s to ra g e  
c u r r e n t ly  be ing  developed a re  th e rm al s to ra g e  in  h o t o i l  o r  h o t ro c k s , 
e l e c t r i c a l  s to ra g e  in  b a t t e r i e s ,  and m echanical s to ra g e  u s in g  pumped 
w ater o r  com pressed a i r .  A dvocates o f  th e  ' s o f t  p a th ' c la im  t h a t  once 
th e s e  s to ra g e  te c h n iq u e s  have been developed , s o la r  energy w i l l  be 
c o s t  c o m p e titiv e  w ith  n u c le a r  and c o a l - f i r e d  power. 'H ard  p a th ' 
s u p p o r te rs  con tend  th a t  t h i s  w i l l  n ev e r be th e  ca se  s in c e , as th ey  
c la im , up to  o n e - th i rd  o f  s o la r  energy c o l le c te d  i s  l o s t  in  th e  t r a n s f e r  
to  and from s to ra g e . They a ls o  p o in t  to  th e  m ajor problem  o f 
e f f ic ie n c y  lo s s  d u rin g  long  tra n s m is s io n s  o f  s o la r  energy . S o la r  
energy ad v o ca tes  argue th a t  th e s e  is s u e s  w i l l  be so lv ed  w ith  
te c h n o lo g ic a l improvements and w ith  s o la r  energy m a tu r ity . They a ls o  
p o in t  to  th e  p re s e n t  advan tages o f  u t i l i z i n g  s m a ll- s c a le  s o la r  power, 
such as space h e a tin g  and c o o lin g , sim ply because th e r e  i s  no energy 
t r a n s p o r ta t io n  o r  tra n sm is s io n  re q u ire d .
P re s e n t ly ,  th e r e  a re  th r e e  p o s s ib le  ways o f u s in g  th e  S u n 's  
53energy . The most w idely  known o f th e se  i s  p ho to therm al co n v ers io n . 
T h is  te ch n iq u e  in v o lv e s  c o n v e rtin g  s o la r  l i g h t  to  h e a t ,  and then  
u t i l i z i n g  th e  h e a t f o r  h e a tin g  w ater and b u ild in g s , d r iv in g  e n g in e s /
53 • For an e x te n s iv e  d is c u s s io n  o f  .the .uses of. .s o la r  power, see:. Ford  
Eo.undation Energy P r o je c t ,  A Time to  Choose: A m erica 's  Energy. 
Eut-ime...(B a llin g e r, Cambridge, Mass, ,1 9 7 4 1  ; o r G. Eppen, E nergy: 
The P o lic y  I s s u e s  (Chicago U n iv e rs ity  P re s s ,  C hicago, 1975)•
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en g in es , and doing o th e r  form s o f work. A lready t h i s  form o f  energy
i s  p ro v in g  to  be r e l a t i v e l y  in e x p e n siv e , p a r t i c u l a r ly  a s  a  s u b s t i tu t e
f o r  d i r e c t  e l e c t r i c a l  h e a t in  r e s i d e n t i a l  u se . In  f a c t ,  i t  i s  now
q u ite  f e a s ib l e  f o r  houses b u i l t  in  sun sh in e  b e l t s  to  g e t  a l l  t h e i r
energy from  s o la r  c o l l e c to r s  a t  a  cheaper p r ic e  th a n  e i th e r  o i l ,  g a s ,
54c o a l ,  o r  n u c le a r  power. A second, more co m p lica ted  method o f  u s in g  
s o la r  energy i s  to  c o n v e rt la r g e  amounts o f  s u n lig h t  to  h ig h -te m p e ra tu re  
h e a t .  T h is  h e a t would th en  be a p p lie d  to  th e  o p e ra tio n  o f heavy 
in d u s t r i a l  p ro c e s s e s . T h is  te ch n iq u e  i s  s t i l l  in  th e  e a r ly  
developm ental s ta g e , and i s  much more h y p o th e tic a l  th an  s o la r  space 
h e a t in g . P re s e n t e s tim a te s  o f  c a p i t a l  c o s ts  f o r  k i lo w a tt  o f  power 
produced  f o r  p ro to - ty p e  p la n ts  u s in g  t h i s  te ch n iq u e  appear to  be about 
$2 ,000 , o r  two to  th r e e  tim es  th e  c a p i t a l  c o s ts  f o r  n u c le a r  p la n t s ,  and 
th re e  to  fo u r  tim es  t h a t  f o r  c o a l p l a n t s . The f i n a l  method o f  u sing  
s o la r  energy i s  th e  p ro c e ss  o f  p h o to v o l ta ic s .  T h is  i s  a  way o f  c o n v e rtin g  
th e  l i g h t  from th e  Sun d i r e c t l y  in to  e l e c t r i c i t y .  A lready  e f f i c i e n c i e s  
o f abou t 10 p e rc e n t have been ach iev ed  by s o la r  c e l l s ,  which a re  
commonly used  to  power s a t e l l i t e s  and rem ote com m unications s t a t io n s .
The m ajor problem  w ith  t h i s  techno logy  i s  th a t  c u r re n t  c o l l e c to r  c o s ts  
a r e  abou t $200,000 p e r  k i lo w a tt  p roduced, which i s  s e v e ra l  hundred to  
one thousand  tim es what i s  r e q u ir e d  to  make p h o to v o lta ic s  c o s t  
c o m p e titiv e  w ith  n u c le a r  o r f o s s i l  p la n t s .
A dvantages t h a t  s o la r  energy has over th e  'h a rd  p a th ' te c h n o lo g ie s  
in c lu d e  minimal r i s k s  to  th e  environm ent, te ch n iq u es  which a re  
r e l a t i v e l y  s im p le , and i t s  a v a i l a b i l i t y  a l l  over th e  p la n e t .  S o la r /
54. T.M, Thomas, World Energy S ou rces: Survey and Review (Random House, 
New York, 1976), p . 84,
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S o la r  energy i s  in h e re n t ly  l e s s  damaging to  th e  environm ent because
i t s  g e n e ra tio n  does n o t d is r u p t  th e  ecosphere  w ith  r a d io a c t iv e  m a te r ia ls ,
w aste h e a t ,  o r o th e r  p o l lu ta n t s .  The r e l a t i v e l y  sim ple  p ho to therm al 
55te c h n iq u e s  a re  advan tageous because th ey  te n d  to  be la b o u r - in te n s iv e
and can be produced  from  th e  raw m a te r ia ls  a v a i la b le  to  even th e  p o o re s t
c o u n t r ie s .  S o la r  power ad v o ca tes  c la im  th a t  f o r  t h i s  re a so n  a lo n e , th e
use  o f  s o la r  energy by th e  develop ing  n a t io n s  o f th e  w orld  would go a
long  way tow ard so lv in g  t h e i r  fo rm id ab le  problem s o f  h igh  unemployment
among th e  u n s k i l le d ,  b a lan ce  o f  paym ents d e f i c i t s ,  and dependence on
developed  c o u n tr ie s .  A dvocates o f  th e  ' s o f t  p a th ' a rgue  th a t  n u c le a r
power s t a t io n s  would te n d  to  have th e  o p p o s ite  e f f e c t  in  th e se
c o u n t r ie s .  They c la im  th a t  n u c le a r  r e a c to r s  would in c re a s e  th e
te c h n o lo g ic a l  dependence o f th e  T h ird  World on th e  developed w orld , and
t h a t  n u c le a r  power would r e in f o r c e  s o c ia l  i n e q u a l i t i e s ,  s in c e  i t  would
be la r g e ly  th e  urban r i c h  who would be a b le  to  p r o f i t  from  t h i s  c o s t ly
form  o f e l e c t r i c i t y . ^ ^  N uclea r power s u p p o r te rs  d ism iss  th e se
argum ents by c la im in g  th a t  in  denying develop ing  n a t io n s  th e  o p tio n  o f
n u c le a r  energy , th e  developed  c o u n tr ie s  would be denying them th e  -
57o p p o r tu n i t ie s  to  en joy  economic and m a te r ia l  advancem ent. S o la r  
power ad v o ca tes  c o u n te r-c h a rg e  w ith  th e  f a c t  th a t  as  s o la r  energy i s  
a v a i la b le  a l l  over th e  p la n t ,  i t  le n d s  i t s e l f  to  n a t io n a l  and lo c a l  
autonomy and s e l f - s u f f i c i e n c y .  They c la im  th a t  t h i s  i s  im p o ss ib le /
55. F o r an example o f s im p le , d o - i t - y o u r s e l f  s o la r  h e a tin g  u n i t  see 
th e  accoun t g iv en  o f th e  Iona  S o la r  P r o je c t  a v a i la b le  th rough  
th e  S c ie n ce , R e lig io n , and Technology O ff ic e , 121 George S t r e e t ,  
E d inburgh .
56 . B i l l  S hore , ' N uclear Power; The A l te r n a t iv e s ',  The T a b le t , 
A ugust 27 , 1977.
57 . P h i l l i p  S ea rb y , 'N u c le a r  Power; The Moral Q u e s tio n ',  Atom, May 
1978, No. 259, p . 137.
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im p o ss ib le  w ith  n u c le a r  power s t a t i o n s ,  as  th e se  must be very  la rg e  
and c e n t r a l i s e d ,  and te n d  to  fo cu s  p o l i t i c a l  and economic power on 
th e  dominant i n t e r e s t s  o f  th e  s ta tu s  quo.
W hile s o la r  energy c u r r e n t ly  r e p re s e n ts  on ly  a  sm all f r a c t io n  o f 
g e n e ra te d  w orld e l e c t r i c i t y ,  i t  seems r e a l i s t i c  to  p r o je c t  an 
in c re a s in g  im portance o f  t h i s  form  o f power over th e  n e x t two decades. 
’H a rd -so f t p a th ’ su p p o r te rs  s t r e s s  th e  a v a i l a b i l i t y  o f  s o la r  energy 
f o r  th e  lo n g  ru n . They c la im  th a t  w hile  s o la r  power w i l l  p ro b ab ly  n o t 
be an economic a l t e r n a t iv e  to  e i th e r  c o a l o r  n u c le a r  power in  th e  n ex t 
two to  th r e e  decades, i t  i s  a  d e f in i t e  a l t e r n a t iv e  to  th e  developm ent 
o f  b re e d e r  r e a c to r s ,  fu s io n , o r c o a l power in  th e  tw e n ty - f i r s t  c en tu ry . 
B r i t i s h  Energy P o lic y  has r e c e n t ly  acknowledged t h i s  p o s s i b i l i t y ,  and 
i s  now a c c e le r a t in g  th e  developm ent o f  c o s t - e f f e c t iv e  s o la r  space and 
w ate r h e a tin g  system s f o r  im m ediate lo c a l  a p p l ic a t io n .^ ^
G eotherm al energy i s  th e  n a tu r a l  h e a t c o n ta in e d  in  th e  E a r th ’s
c r u s t .  I t  has been e s tim a te d  th a t  th e  Geotherm al h e a t in  th e  o u te r
te n  k ilo m e te rs  o f  th e  E a r t h 's  c u r s t  under th e  U n ited  S ta te s  a lo n e  i s
e q u iv a le n t to  about 1 ,000 tim es th e  h e a t c o n ta in ed  in  th e  t o t a l  U.S.
59c o a l r e s e rv e s .  W hile most o f  t h i s  v a s t  s to r e  o f  energy i s  too  
d i f f u s e  to  be econom ically  u s e fu l ,  a  f r a c t io n  o f  i t  i s  c o n c e n tra te d  
and ap p ea rs  to  be re c o v e ra b le .  At p re s e n t ,  th e re  a re  f iv e  ty p e s  o f  
geo therm al energy re s o u rc e s  g e n e ra lly  r e c o g n i s e d , T h e s e  f iv e  a r e /
58. D epartm ent o f  Energy,. Energy P o lic y ; A C o n su lta tiv e  Document 
(HMSG, London, 1978), p . 60.
59. From th e  F i r s t  Annual R epo rt o f  th e  G eotherm al R esearch  and 
D-e.v.elQpnLent-Prog.rajnme,-JLanuary,. .1977, as quo ted  by G.B. Reed, 
F u e ls , M in era ls , and Human S u rv iv a l (Ann Arbor S c i e n t i f i c  
P u b lic a t io n s ,  I n c . ,  Ann A rbor, 1975)> p . 28.
60. For a  com prehensive s tu d y  o f  geo therm al energy r e s o u rc e s  see: 
R .S . L iv in g s to n  and B. M cNeill ( e d s . ) ,  Beyond P e tro leu m , 
(S ta n fo rd  U n iv e rs ity  I n s t i t u t e  f o r  Energy S tu d ie s , P a lo  A lto , 
1975).
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a re :  hydro therm al co n v e c tiv e , o r  re g io n s  c o n ta in in g  h ig h  tem p era tu re  
w ater a t  sha llow  d ep th s ; h o t dry  ro c k s ; g eo p ressu red  re s o u rc e s ,  o r  
p r e s s u r is e d  w ater r e s e r v o i r s  in  sed im en tary  b a s in s ;  norm al g r a d ie n ts ,  
o r  conduction -dom inated  a re a s  produced  by h e a t f lo w s; and magma, o r  
m olten  ro c k s .
The v a s t  p o te n t i a l  f o r  each o f  th e se  energy so u rces  has , a t  l e a s t  
so f a r ,  been o f f s e t  by th e  complex problem s in h e re n t in  t h e i r  
e x p lo i ta t io n .  F o r exam ple, hydro therm al co n v ec tiv e  system s, which a re  
c o s t  c o m p e titiv e  w ith  f o s s i l  f u e l  and n u c le a r  power f o r  lo w -q u a li ty  
h e a t ,  i s  g e n e ra l ly  l im i te d  to  p o p u la tio n s  l iv in g  w ith in  a  few k i l o ­
m ete rs  o f th e  re s o u rc e . The u t i l i z a t i o n  o f  th e  o th e r  ty p e s  o f  
geo therm al energy ap p ea rs  to  be f r u s t r a t e d  by such te c h n ic a l  o b s ta c le s  
a s  deep d r i l l i n g ,  d i f f i c u l t y  in  h an d lin g  c o r ro s iv e  w ate r, h ig h ly  
m in e ra lis e d  w aste w ate r and steam , a i r  p o l lu t io n  from d is s o lv e d  
hydrogen s u l f id e  as th e  h o t w ater f la s h e s  in to  steam , h ig h  the rm al 
r e le a s e  to  th e  environm ent, th e  h o s t i l i t y  o f  th e  geo therm al environm ent, 
and la n d  su b sid en ce . W hile none o f  th e se  te c h n ic a l  o b s ta c le s  a re  
re g a rd e d  as being  in su rm o u n tab le , th e  economic c o s ts  o f overcom ing them 
appear to  be a p p re c ia b le .  C onsequently , most energy e x p e r ts  te n d  to  
ag ree  t h a t  th e  w id e -sc a le  e x p lo i ta t io n  o f geo therm al energy shou ld  be 
d e lay ed  u n t i l  e i th e r  o th e r  so u rces  o f  energy become very  expensive , 
o r  l e s s  c o s t ly  id e a s  f o r  geo therm al e x p lo i ta t io n  a re  p re se n te d .
F u sio n , l i k e  s o la r  energy , o f f e r s  th e  prom ise o f p r a c t i c a l l y  
u n lim ite d  energy . In  th e  fu s io n  p ro c e s s , l i g h t  atoms r e a c t  to  p roduce 
a  h e a v ie r  elem ent w ith  th e  n e t  r e le a s e  o f energy. The Sun, which i s  a  
g ia n t  fu s io n  r e a c to r ,  i s  o f te n  used  to  dem onstra te  th e  p o te n t ia l  o f 
t h i s  p ro c e s s . While th e r e  i s  l i t t l e  doubt th a t  such a  r e a c t io n  i s /
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6 li s  p o s s ib le  to  c r e a te ,  th e re  i s  some d is p u te  as  to  i t s  f e a s i b i l i t y  
as a  p r a c t i c a l  energy so u rc e . The b a s ic  problem  seems to  be th e  
i n a b i l i t y  to  c o n s tru c t  a  r e a c to r  t h a t  i s  capab le  o f  p roducing  a  n e t  
energy g a in . In  a l l  o f th e  ex p erim en ta l r e a c to r s  d es ig n ed  so f a r ,  th e  
a u x i l i a r y  d e v ic e s  t h a t  a re  re q u ire d  to  su p p o rt th e  very  complex fu s io n  
r e a c t io n  use more energy th a n  i s  produced  by th e  r e a c t io n .
O th e r m ajor o b s ta c le s  to  th e  developm ent o f fu s io n  r e a c to r s  a re  
n e a r  p r o h ib i t iv e  c o s ts ,  and env ironm enta l and s a f e ty  prob lem s. The 
in c re d ib le  c o s ts  r e q u ire d  f o r  r e s e a rc h  and developm ent o f  fu s io n  power,
62e s tim a te d  to  be in  th e  20 b i l l i o n  ra n g e , a re  l a r g e ly  a  fu n c tio n  o f  
c a p i t a l  c o s ts .  U n less  more s im p l i s t i c  d e s ig n s  f o r  fu s io n  r e a c to r s  
become f e a s ib l e ,  th e  b a s ic  techno logy  o f  th e  fu s io n  p ro c e ss  w il l  
p r o h ib i t  i t s  ever be ing  c o s t  c o m p e titiv e  w ith  even th e  b re e d e r  p ro c e s s . 
W hile fu s io n  power has th e  prom ise o f  av o id in g  some o f  th e  s o c ia l  
c o s ts  o f  c o a l and n u c le a r  power, i t  would n o t be p ro b le m -fre e . Indeed , 
more r a d io a c t iv e  n e u tro n s  a re  produced p e r  k i lo w a tt  in  a  fu s io n  
r e a c to r  th a n  in  a  f i s s i o n  r e a c to r ,  and th e s e  n eu tro n s  a re  o f  h ig h e r  
energy and a re ,  th e r e f o r e ,  more d i f f i c u l t  to  s h ie ld ,  However, as  
th e r e  a re  no f i s s io n  b y -p ro d u c ts  c re a te d  in  a  fu s io n  r e a c t io n ,  th e  
problem  o f  lo n g -te rm  r a d ia t io n  would be about one hundred tim es sm a lle r  
th an  f o r  a f i s s io n  r e a c to r  o f  com parable power. A minor problem  to  
th e  developm ent o f  fu s io n  power co u ld  be re so u rc e  c o n s t r a in ts  o f th e  
s p e c ia l  f u e l  m a te r ia ls  r e q u ire d ,  such a s  L ith ium  and B ery lliu m . The 
b a s ic  f u e l ,  D euterium , i s ,  however, v i r t u a l l y  in e x h a u s t ib le .
61 . In  f a c t ,  th e  fu s io n  p ro c e ss  i s  th e  working p r in c ip le  o f th e  
Hydrogen Bomb.
62 . W.C. P a t te r s o n ,  N u clear Power (P e lic a n ,  Harmondsworth, 1 9 7 ^ )1
p . 8 7 ,
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The fo u r th  and f i n a l  h ig h ly  p o te n t i a l  sou rce  o f energy appea rs  
to  he in  th e  a re a  o f c o n s e rv a tio n . T h is  n o t on ly  in c lu d e s  th e  more 
e f f i c i e n t  u t i l i z a t i o n  o f  p re s e n t  energy so u rc e s , b u t a ls o  th e  
developm ent o f  more econom ical te c h n iq u e s , such a s  th e  co g e n e ra tio n  
o f  e l e c t r i c i t y  and steam  f o r  com m ercial u se . O bviously , th é  p re s e n t  
r e a l i t i e s  o f d e c re a s in g  amounts o f  some f o s s i l  f u e l s ,  e s c a la t in g  energy 
c o s ts ,  and tw o - th ird s  lo s s  o f  energy p o te n t i a l  d u rin g  th e  con v ers io n  o f 
n u c le a r  and f o s s i l  f u e l s  to  e l e c t r i c a l  energy, j u s t i f y  c o n se rv a tio n  
in v estm en ts  to d ay . I t  has been e s tim a te d  t h a t  in  1975» a f u l l  31 .2  
p e rc e n t o f a l l  o f  th e  energy d e l iv e re d  to  energy consum ers in  th e  
U n ited  S ta te s  was e i th e r  w asted  o r  thrown away. Undoubtedly,  a s  
h ig h e r  energy c o s ts  become an a cc ep ted  f a c t  o f l i f e ,  energy consumers 
w i l l  b eg in  to  r e p la c e  i n e f f i c i e n t  equipm ent, add in s u la t io n ,  buy d ie s e l  
r a th e r  than  s p a rk - ig n i te d  m achines, and adopt o th e r  c o n se rv a tio n  
m easures to  th e  e x te n t  t h a t  th e y  appear econom ically  d e s i r a b le .  
S im i la r ly ,  energy p ro d u cers  w i l l  p ro b ab ly  use such te c h n iq u e s  as  
com bined-cycle e l e c t r i c a l  g e n e ra tio n  ( a  gas tu rb in e  fo llo w ed  by a  steam  
tu r b in e ) ,  and in d u s t r i e s  w i l l  make more e f f e c t iv e  use  o f  th e  'w aste* 
h e a t c u r r e n t ly  produced  in  th e  g e n e ra tio n  o f e l e c t r i c i t y  th rough  th e  
p ro c e ss  o f c o g e n e ra tio n . The r o le  o f  th e  Government in  encouraging  
th e se  k in d s  o f c o n se rv a tio n  m easures i s  c r i t i c a l .  C e r ta in ly ,
Government g ra n ts  and in c e n t iv e s  f o r  c o n se rv a tio n  u se , su p p o rt o f 
r e s e a rc h  and developm ent in  c o n se rv a tio n , and p ro m u lg a tio n s  o f energy 
perform ance s ta n d a rd s , would he lp  s t im u la te  t h i s  p u b lic  to  r e a l i s e  
c o n s e rv a t io n 's  v a s t  p o t e n t i a l .
63 . K.¥.  Ford  ( e d . ) ,  The E f f i c i e n t  Use o f  Energy (American I n s t i t u t e
o f P h y s ic s , New York, 1975), p* 59*
- — - ' . A-  i
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Improved techno logy  in  energy tra n sm is s io n  co u ld  a ls o  p la y  an 
im p o rtan t r o le  in  th e  u t i l i z a t i o n  o f  p re s e n t  and f u tu r e  energy so u rc e s . 
I f  i t  were p o s s ib le  to  tr a n s m it  e l e c t r i c i t y  more econom ically  over 
lo n g  d is ta n c e s ,  c o a l and n u c le a r  p la n ts  cou ld  be s i t e d  more f l e x i b ly ,  
red u c in g  c a p i t a l  and a s s o c ia te d  s o c ia l  c o s ts .  In  th e  ca se  o f  n u c le a r  
p la n ts ,  rem ote s i t i n g  would be p a r t i c u l a r ly  s ig n i f i c a n t  s in c e  i t  would 
g r e a t ly  reduce  th e  consequences o f  a  s e r io u s  a c c id e n t .  U n fo rtu n a te ly , 
lo n g -d is ta n c e  tra n sm is s io n  o f  e l e c t r i c i t y  i s  ex trem ely  expensive to d a y , 
and does n o t appear to  be econom ically  f e a s ib l e  f o r  th e  n e a r f u tu r e .
A l te rn a t iv e  energy so u rces  w ith  r a th e r  l im i te d  p o te n t i a l  fo r
w idespread  use a re  w ind, wave, and biom ass. W hile wind power i s
c u r r e n t ly  being  in v e s t ig a te d  f o r  a p p l ic a t io n s  o th e r  th an  th e  g e n e ra tio n
o f e l e c t r i c i t y  -  such a s  f o r  pumping h e a t and w ater o r  f o r  com pressing
a i r  -  p re s e n t  c o s ts  f o r  th e  t r a d i t i o n a l  u ses  o f r o t o - s t y l e  w indm ills
a re  s u b s t a n t i a l l y  h ig h e r  th a n  f o r  f o s s i l  o r n u c le a r  p la n ts .  The
l im ite d  l i f e t im e  o f  w indm ill b la d e s  and r o to r s  i s  th e  m ajor so u rce  o f
th e se  h ig h  c o s ts .  A lso, th e  problem s a s s o c ia te d  w ith  energy s to ra g e
and back-up supply  system s h e lp  to  push wind power above th e  c o s t
c o m p e titiv e n e ss  o f n u c le a r  and f o s s i l  f u e l s .  N e v e rth e le s s , wind power
does have th e  p o te n t i a l  o f m eeting a t  l e a s t  some o f th e  e l e c t r i c a l
energy req u ire m en ts  in  c e r t a in  a re a s .  For example, th e  concep t o f
u s in g  w indm ills  in  th e  one to  fo u r  megawatt o u tp u t ran g e  in  c o a s ta l
sha llow s i s  c u r r e n t ly  be ing  s e r io u s ly  e v a lu a te d  in  th e  U n ited  
64Kingdom. The v a r io u s  t i d a l  wave, and o th e r  o cean ic  schemes appear 
even much f u r th e r  o f f  in  economic f e a s i b i l i t y  than  wind power.
64. D epartm ent o f Energy, Energy P o lic y ; A C o n s u lta tiv e  Document 
(HMSO, London, 1978), p . 6 l .
1__t
-  35 -
O b sta c le s  to  th e  developm ent o f  ocean ic  power in c lu d e  w orking w ith  
re s o u rc e s  o f  ex trem ely  l im i te d  e f f ic ie n c y  and p re s s u re  d i f f e r e n c e s ,^ ^  
develop ing  equipm ent cap ab le  o f  su rv iv in g  th e  sev e re  environm ent, and 
tr a n s p o r t in g  th e  produced energy from th e  sea  to  th e  la n d . P roponen ts  
o f  ocean ic  power c la im  th a t  th e  e x tra p o la t io n  o f e x is t in g  wave and 
t i d a l  power te c h n o lo g ie s  to  much la r g e r  u n i t s  would be accompanied by 
a  p ro p o r tio n a te  re d u c t io n  in  c o s t  p e r  k i lo w a tt  p roduced . S c e p t ic s  
con tend  th a t  n o t on ly  i s  such an assum ption  h ig h ly  q u e s tio n a b le , b u t 
t h a t  th e  c u r re n t  e s tim a te  o f $2000 p e r  k i lo w a tt  o f  produced  ocean ic  
power i s  n o t even n e a r  to  be ing  c o s t  co m p e titiv e  w ith  n u c le a r  and 
f o s s i l  f u e l  power, once low lo a d - f a c to r s  and tra n s m is s io n  needs a re  
accoun ted  f o r .  Biom ass, o r  th e  use o f  v e g e ta b le  m a tte r  f o r  f u e l ,  i s  
th e  f i n a l  a l t e r n a t iv e  so u rce  o f energy . C u rre n tly , one pound o f  dry  
p la n t  m a tte r  y ie ld s  abou t 7 ,500  BTUs. Thus, i t  would ta k e  
ap p rox im ate ly  100 m illio n  a c re s  to  p ro v id e  b io m ass-g en e ra ted  energy 
f o r  th e  p re s e n t  l e v e l  o f  e l e c t r i c a l  consum ption in  th e  U n ited  S ta te s  
a lo n e . Such w id e -sc a le  a p p l ic a t io n s  o f  biom ass would obv io u sly  pose 
s e r io u s  problem s o f adequa te  la n d  a v a i l a b i l i t y  and f e r t i l i s e r  
re q u ire m e n ts . Use o f  biom ass on a la rg e  s c a le  would a ls o  have to  
d e a l w ith  th e  q u e s tio n  o f  u s in g  w e ll-w a te red  s o i l  t h a t  i s  n u t r i e n t  
r i c h  f o r  f u e l  r a th e r  th an  f o r  th e  p ro d u c tio n  o f cash  c ro p s . A lso , 
th e  env ironm enta l im pacts would n o t be sm a ll. Opponents o f  t h i s  form 
o f  energy use th e  analogy  o f  a  logged  f o r e s t  and pu lp  m ill  f o r  each
1,000 megawatt biom ass i n s t a d l a t i o n . P roponen ts , on th e  o th e r  hand, 
e s tim a te  t h a t  a  1,000 megawatt p la n t  co u ld  o p e ra te  from th e  o u tp u t /
65 . F or example, th e  maximum e f f ic ie n c y  f o r  o p e ra tin g  a h e a t engine 
on th e  20°0 ocean th e rm a l-g ra d ie n ts  i s  p robab ly  on ly  2 p e rc e n t .
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o u tp u t o f  biom ass r a i s e d  by in te n s iv e  c u l t iv a t io n  w ith in  a  ra d iu s  o f 
tw enty  to  t h i r t y  m ile s  from th e  p l a n t . T h i s ,  th e y  c la im , would 
te n d  to  red u ce  t r a n s p o r ta t io n  c o s ts ,  and would a llo w  th e  reco v e ry  o f  
im p o rtan t t r a c e  elem ents by plow ing th e  ash back in to  th e  s o i l .  
Biomass ad v o ca tes  a lso  con tend  th a t  b u rn ing  p la n t  m a tte r  r a th e r  th a n  
f o s s i l  m a tte r  would av o id  th e  s e r io u s  consequences o f  th e  greenhouse 
e f f e c t , s in c e  th e  carbon  d io x id e  p u t in to  th e  a i r  by burn ing  
biom ass would be o f f s e t  by th e  rem oval o f  carbon d io x id e  in  th e  
p h o to s y n th e s is  t h a t  c r e a te s  i t .  W hile biom ass may be econom ical on 
a  l im i te d  s c a le  a s  a b y -p ro d u c t o f a g r ic u l tu r e  o r w ood-product 
o p e ra t io n s ,  i t  i s  u n l ik e ly  t h a t  i t  w i l l  be c o s t  c o m p e tit iv e  w ith  
n u c le a r  and f o s s i l  f u e l s  on a  la rg e  s c a le  in  th e  fo re s e e a b le  f u tu r e .
66. R.S.  L iv in g s to n  and B. M cNeill ( e d s . ) ,  o p . c i t . ,  p.  137*
6 7 . The greenhouse e f f e c t  i s  produced by th e  r e - r a d i a t io n  o f  low 
tem p era tu re  in f r a r e d  r a d ia t io n  back to  th e  e a r th  by carbon 
d io x id e  and w ater vapour in  th e  atm osphere.
- t
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HEALTH AND ENVIRONMENTAL ISSUES OF NUCLEAR POWER
N u clear power has been w idely  a t ta c k e d  as  a  t h r e a t  to  human h e a l th .
C r i t i c s  a re  p r im a r i ly  concerned  w ith  th e  p o s s i b i l i t y  o f c a ta s t ro p h ic  
r e a c to r  a c c id e n ts ,  and th e  h e a l th  and env ironm enta l problem s a s s o c ia te d  
w ith  n u c le a r  w astes  and p lu ton ium . These r i s k s  a re  ind eed  r e a l ,  and 
must be acknowledged in  any assessm en t o f n u c le a r  energy .
H ea lth  E f f e c ts
The use  o f n u c le a r  power to  g e n e ra te  e l e c t r i c i t y  in e v i ta b ly  
r e s u l t s  in  r i s k  to  human h e a l th .  R a d io a c t iv i ty  i s  encoun tered  a t  
v i r t u a l l y  a l l  s ta g e s  o f  th e  n u c le a r  f u e l  c y c le  -  in  m ining and m ill in g , 
in  f u e l  f a b r ic a t io n  and t r a n s p o r t ,  in  r e a c to r  o p e ra t io n , and in  w aste 
management and d is p o s a l o p e ra t io n s .  Sm all q u a n t i t i e s  o f  r a d io a c t iv i ty  
a re  no rm ally  r e le a s e d  a t  each s ta g e , a f f e c t in g  w orkers o r  sp read in g  
beyond th e  n u c le a r  f a c i l i t i e s  to  th e  lo c a l  environm ent. P roponen ts  o f 
n u c le a r  power a re  u s u a lly  qu ick  to  p o in t o u t t h a t  any such r a d io a c t iv e  
m a te r ia ls  r e le a s e d  a re  an ex trem ely  sm all f r a c t io n  o f  norm al back­
ground r a d ia t io n .  C r i t i c s  argue th a t  r e g a rd le s s  o f  po ten cy , r a d io ­
a c t iv e  p a r t i c l e s  tra p p e d  in  body t i s s u e s  o r l e f t  in  th e  environm ent 
w i l l  rem ain co n tin u in g  so u rces  o f r a d ia t io n  f o r  c e n tu r ie s .  Thus, w h ile  
th e  r a t e s  o f  exposure may be sm a ll, th e  cum ulative  e f f e c t s  w i l l  be 
g r e a t .  P au l S ie g h a r t ,  th e  V ice-Chairm an o f th e  C ouncil f o r  S c ien ce  and d
S o c ie ty , u n d ersco red  t h i s  p o in t  when he s ta te d ,  "Every in c re a s e  in  th e  
average dose o f  r a d io a c t iv i ty  to  which a  p o p u la tio n  i s  s u b je c te d  w i l l  
produce some in c re a s e  in  env ironm enta l c an c e rs , leukaem ia, and g e n e tic  
i l l n e s s  in  f u tu r e  g e n e ra tio n s ; th e re  i s  no 'th re sh o ld *  below w hich/ ^
' •- - -- ■--- _
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■which r a d io a c t iv i ty  has no e f f e c t ." ^  N uclear power ad v o ca tes  u s u a lly
c o u n te r  t h i s  w ith  th e  c la im  t h a t  n o t on ly  do s t a t i s t i c s  v e r i f y  t h a t
working in  atom ic p la n ts  i s  s a f e r  th a n  in  any o th e r  energy in d u s try ,
b u t t h a t  any minimal r i s k  e n ta i le d  in  n u c le a r  power g e n e ra tio n  i s  more
th a n  com pensated f o r  by i t s  b e n e f i t s .  D.W. G le lla n d , Manager o f th e
R esearch  and Development Programme a t  B r i t i s h  N uclear F u e ls ,  L t d . ,  has
t r i e d  to  p u t th e  h aza rd s  o f  n u c le a r  power in to  th e  fo llo w in g
p e r s p e c t iv e ;  'The r i s k  o f  th e  n u c le a r  in d u s try  and i t s  w aste d is p o s a l
component i s  l e s s  to  th e  in d iv id u a l  th a n  many o th e r  a c t i v i t i e s  such
a s ,  smoking 1% c i g a r e t t e s ,  d r iv in g  50 m ile s  by c a r ,  o r  being  s tru c k  
2by l i g h t n i n g . ' In  a r r iv in g  a t  a  s im i la r  co n c lu sio n  re g a rd in g  th e  
r e l a t i v e  s a f e ty  o f  th e  n u c le a r  in d u s try .  S i r  John H i l l ,  th e  Chairman 
o f  th e  U n ite d  Kingdom Atomic Energy Agency, has argued  t h a t  s in c e  
'S k i l l e d  in d u s t r i e s  have a  b e t t e r  l i f e  expectancy  and low er d ea th  r a t e  
th a n  th e  u n s k i l le d  i n d u s t r i e s ' , and s in c e  atom ic energy i s  a  s k i l l e d  
in d u s try  o f  ' t h e  h ig h e s t q u a l i t y ' ,  th e n  ' atom ic energy i s  one o f th e
3b e s t  in d u s t r i e s  to  work i n ' .
A ssessm ents o f  h e a l th  e f f e c t s  from n u c le a r  power a re  com p lica ted  
by th e  u n c e r t a in t ie s  about th e  e f f e c t s  o f  r a d ia t io n  upon man, and by 
th e  f a c t  t h a t  th e re  has been r e l a t i v e l y  l i t t l e  o p e ra t io n a l  ex p erien ce  
w ith  n u c le a r  r e a c to r s .  The b io lo g ic a l  damage caused  by r a d i a t i o n /
1. P au l S ie g h a r t ,  'Technology and P e o p le ',  The T a b le t , 20 August
1977, p . 791.
2 . D.W. C le lla n d , 'The Management o f  R a d io a c tiv e  W astes,.from .
R ep rocessing  O p e ra t io n s ',  in  J . S .  F o r r e s t  ( e d . ) ,  The B reeder 
R eac to r ( S c o t t is h  Academic P re s s ,  E dinburgh, 1977), p . 72.
3. S i r  John H i l l ,  'The Abuse o f N uclear P ow er', Atom, No, 239,
Septem ber 197&, pp. 6-8 .
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r a d ia t io n  v a r ie s  acco rd in g  to  th e  p a r t i c u l a r  exposure to  th e  p a r t i c u l a r
4ra d io a c t iv e  m a te r ia l .  ■ The t o t a l  dose i s  m easured in  rem s, and th e  
dose r a t e  i s  ex p ressed  in  rems p e r  u n i t  o f tim e . F o r example, 
r a d io lo g ic a l  p ro te c t io n  s ta n d a rd s  o f te n  l i s t  p e rm is s ib le  dose l im i t s  
in  te rm s o f  th e  number o f  rems p e r  y e a r  which may be re c e iv e d . The 
average whole body dose r a t e s  from  n a tu r a l  and man-made r a d ia t io n ,  in  
th e  U n ited  S ta t e s ,  i s  ap p rox im ate ly  210 m illire m s  (m rem ),per y e a r . Of 
t h i s ,  80 mrem i s  a t t r i b u t e d  to  man-made r a d ia t io n ,  w ith  n u c le a r  power 
acco u n tin g  f o r  on ly  0 .2 3  mrem.^ W hile sm a ll, i t  must be bom  in  mind 
th a t  r e le a s e s  o f  r a d io a c t iv e  m a te r ia ls  may co n tin u e  f o r  y e a rs  a f t e r  
power g e n e ra tio n  o ccu rs , and may g ra d u a lly  b u i ld  up in  th e  environm ent 
o r  in  human t i s s u e .  F o r example, th e  t a i l i n g s  from  uranium  mining and 
m il l in g  a c t iv i t i e s -  w i l l  c o n tin u e  to  em it r a d io a c t iv e  m a te r ia ls  f o r  
many thousands o f  y e a rs  a t  a  n e a r ly  c o n s ta n t r a t e .
While th e  e f f e c t s  o f  very  h ig h  doses o f  r a d ia t io n  have been w ell 
documented, th e  e f f e c t s  o f  low doses a t  low dose r a t e s  a re  v i r t u a l l y  
unknown. The p r in c ip a l  n o n -h e re d i ta ry  de layed  e f f e c t  o f  r a d ia t io n  i s  
c a n c e r . T here i s  u s u a lly  a  d e lay  o f y e a rs  o r  even decades between 
i r r a d i a t i o n  and th e  appearance o f c a n c e r . T h is long  la te n c y  p e r io d  
u s u a lly  makes i t  im p o ss ib le  to  id e n t i f y  a  p a r t i c u l a r  can cer as  due t o /
4 . A rem i s  d e f in e d  a s  a  dose o f ra d s  (one ra d  i s  th e  e q u iv a le n t o f 
an a b so rp tio n  o f 100 e rg s  o f  energy p e r  gram o f m a tte r)  
m u l t ip l ie d  by a  b io lo g ic a l  e f f e c t  f a c to r ,
5 . F o r a  thorough  exam ination  o f  r a d ia t io n  exposures from n u c le a r  
power, g e n e ra tio n  see ; Hugh M ontefio re  and D avid G osling  ( e d s . ) .  
N uclea r C r is i s  (P rism  P re s s ,  D o rch es te r , 1977), pp . 37-81;
K arl Morgan ’S hould  r a d ia t io n  ex posu re ....from.Jbiie o p e ra tio n  o f 
n u c le a r  power p la n ts  be re d u c e d ? '.  A n tic ip a tio n .,_,J.u2ie.-19-79-î- and 
Bryan Wynne, 'The P o l i t i c s  o f  N uclear S a f e ty ',  New S c i e n t i s t ,
26 Jan u ary , 1978.
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to  r a d ia t io n .  However, d a ta  c o l le c te d  on Japanese  atom ic bomb 
s u rv iv e r s ,  p a t i e n t s  t r e a t e d  w ith  maximum doses o f  X - ra d ia t io n . M arshal 
I s la n d e r s  who were s u b je c te d  to  atom ic bomb f a l l o u t  in  195^, uranium 
m iners , p io n e e r  r a d ia t io n  w ork ers , v a r io u s  groups o f  ra d io th e ra p y  
p a t i e n t s ,  and r a d ia t io n  t e s t s  c a r r i e d  o u t on non-human s p e c ie s ,  do 
e s ta b l i s h  a  s t a t i s t i c a l  r e l a t i o n  between r a d ia t io n  and th e  developm ent 
o f  c a n c e r. E s tim a te s  g iv e n  by two s e p a ra te  s tudy  g roups in  1972, on 
th e  c o r r e la t io n  between low le v e l  r a d ia t io n  and can c e r, appear to  be 
in  b a s ic  agreem ent t h a t  an a d d i t io n a l  1 rem exposure p e r  m ill io n  o f 
in d iv id u a ls  would r e s u l t  in  ap p rox im ate ly  180 excess can c e r d e a th s .^
In  a d d it io n  to  t h i s ,  most s tu d ie s  ag ree  t h a t  such an exposure would 
a lso  in c re a s e  th e  g e n e t ic  d e fe c ts  in  th e  p o p u la tio n  by a  f a c to r  o f 
f iv e .
In  a s s e s s in g  th e  h e a l th  r i s k s  o f  th e  c u r re n t  n u c le a r  f u e l  c y c le ,
th e  e s tim a te  o f  1 rem exposure p e r  2 ,000 to  2 ,500 in d iv id u a ls  p e r
r e a c to r  y e a r , a s  th e  e m itte d  r a d io a c t iv e  does, seems to  be g e n e ra l ly  
7a c c ep ted . O n e - f if th  o f  t h i s  t o t a l  i s  c a lc u la te d  to  come from 
m ining and m il l in g  uranium , tw o - f i f th s  from r e a c to r  o p e ra tio n s  and 
r e p a i r ,  and an a d d i t io n a l  tw o - f i f th s  from radon em issions in  m ill  
t a i l i n g s  p i l e s .  I f  180 l a t e n t  f a t a l i t i e s  p e r  rem exposure p e r  m ill io n  
peo p le  i s  assumed (s e e  above), th e n  th e  t o t a l  h e a l th  r i s k s  due to  
r a d ia t io n  exposure from n u c le a r  power g e n e ra tio n  c a lc u la te s  to  b e /
6. K a rl Morgan, o p .c i t . ,  p . 62.
7 . 0 .23  mrem p e r  p erso n  p e r  y e a r  x c a p a c ity  f a c to r  o f 58 p e rc e n t
p e r  y e a r  = 0 . 5  mrem p e r  p erso n  p e r  r e a c to r  y e a r , o r  1 rem p e r
2 ,000 in d iv id u a ls .
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be 0 .4  ex pec ted  d ea th s  p e r  r e a c to r  y e a r , o r an annual t o t a l  o f  s ix  
n u c le a r  r a d ia t io n  d e a th s  in  B r i t a in  a lo n e . The a t t i t u d e  o f th e  
n u c le a r  power in d u s try  to  t h i s  haza rd  was summed up by L.G. Brookes
9as  'A r i s k  t h a t  we re g a rd  a s  too  low to  b o th e r  w ith  in  th e  f i r s t  p l a c e ' .
C r i t i c s  have a t ta c k e d  t h i s  k in d  o f  a t t i t u d e  as ' i r r e s p o n s i b l e ' ,  and
arg u e , a s  Dr. B rian  Wayne d id  in  th e  New S c i e n t i s t , t h a t  'A p a rt from th e
vexed i n t e l l e c t u a l  and m oral problem s in v o lv ed  in  p u t t in g  a  cash  v a lu e
on human l i f e ,  th e re  i s  th e  f u r th e r  p o in t  th a t  th e  " c o s t"  o f  an
in c re a s e d  d isc h a rg e  sho u ld  r e a l l y  be th e  p r ic e  t h a t  s o c ie ty  i s  w il l in g
to  pay to  av o id  i t ' . C r i t i c s  a re  a lso  qu ick  to  p o in t  o u t t h a t  t h i s
f ig u r e  does n o t in c lu d e  th e  h aza rd s  o f  p lu ton ium  r e c y c le ,  r e a c to r
decom m issioning, and uranium  re p ro c e s s in g , which a re  s a id  to  push up
11th e  ex pec ted  d ea th  r a t e  due to  r a d ia t io n  by 60-75 p e rc e n t .  They a lso  
argue th a t  th e s e  c a lc u la t io n s  a re  open to  q u e s tio n , as  th e  b a s is  o f  th e  
e q u a tio n  i s  th e  o p e ra t io n a l  perform ance o f  a  new r e a c to r .  They su g g es t 
t h a t  exposures m ight go up w ith  p la n t  age, as  a  f a c t o r  o f equipment 
wear and accum ulated  co n tam in a tio n .
The l ik e l ih o o d  and p o s s ib le  h e a l th  e f f e c t s  o f a  m ajor n u c le a r  
a c c id e n t a t  an atom ic power p la n t  a re  a ls o  d isp u te d  co n ce rn s. Once 
a g a in , th e  n u c le a r  in d u s try  m a in ta in s  t h a t  th e  r i s k  o f  a m ajor a c c id e n t /
8 . 1 rem p e r  2 ,000 to  2 ,500 in d iv id u a ls  means t h a t  1 m il l io n  peo p le
a re  p r e s e n t ly  exposed to  l/4 0 0  to  1/500 o f  a  rem, which equates
to  0 . 36- 0 .45 d e a th s  p e r  r e a c to r  y e a r .
9 . L.G. B rookes, 'The P la in  M an's Case f o r  N uclear E n e rg y ', Atom, 
No. 234, A p r il 1976, p . 11.
10. Bryan Wynne, o p .c i t . ,  p . 208.
11 L.A. Sagan, 'Human c o s ts  o f  N uclear P o w e r ', S c ie n c e , No. 177
(1972), p . 487.
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a c c id e n t i s  n e g l ig ib le .  F o r example, L.G. Brookes a rg u es  t h a t  'F o r  a
s ig n i f i c a n t  r e le a s e  o f  r a d io a c t i v i t y  a number o f  very  u n l ik e ly  ev en ts
must occu r s im u ltan e o u sly  and th e  chances o f t h i s  happening can be
12shown to  be v e ry  low in d e e d ', He a lso  makes th e  c la im  t h a t  'Even
i f  a  man l iv e d  n e x t door to  a  n u c le a r  power s t a t io n  he was 2 ,000 tim es
more l i k e ly  to  be s tru c k  by l ig h tn in g  th an  harmed by a  n u c le a r  
13a c c i d e n t ' . • Y et, m ajor r e a c to r  a c c id e n ts  have o ccu rred  -  Chalk
R iv e r , W indscale, Lausanne, B row n's F e rry , and, o f  co u rse . Three M ile
I s la n d .  The m athem atical p ro c e s s  u sed  to  c a lc u la te  th e  p r o b a b i l i ty  o f
a r e a c to r  a c c id e n t has r e c e n t ly  been c r i t i c i s e d  a s  b e in g  'm is le a d in g '.
Even th e  lo g ic  behing  such a  c a lc u la t io n  i s  c u r r e n t ly  under a t ta c k .
Dr. A .J . Coleman, th e  Head o f th e  M athem atics D epartm ent a t  Q ueen 's
U n iv e rs ity , f o r  example, has r a i s e d  th e  p o in t  t h a t  'The a p p l ic a t io n  o f
t h e o r e t i c a l  p r o b a b i l i s t i c  c a lc u la t io n s  to  r e a l - l i f e  a c c id e n t
s i tu a t io n s  and p re te n d in g  th a t  such and such a  p r o b a b i l i ty  o f an
14a c c id e n t i s  a s c i e n t i f i c  c e r t a i n t y ' , i s  e t h ic a l ly  q u e s tio n a b le .
'One does n o t ' , he w r i te s ,
' compute th e  p r o b a b i l i ty  o f  d ea th  by au tom obile  by 
s tu d y in g  th e  mechanisms o f  an au tom obile  such a s  how 
th e  c lu tc h  works, how th e  b rakes work, and how 
f re q u e n t ly  th e s e  th in g s  f a i l .  No doubt th e s e  have 
a p a r t  to  p la y  in  au tom obile  a c c id e n ts ,  b u t I  d o n 't  
th in k  t h i s  approach would ever enab le  you to  come up 
w ith  a  r e l i a b l e  f ig u r e  a s  to  how many d e a th s  you’re  
going  to  have on th e  highway p e r  y e a r . ' 15
12. L.G. B rookes, o p .c i t . ,  p . 12.
13 . Ib id .
14. A .J . Gol.eman_aa-gpr)ted-in,_R. W. Jackson  and J .D . Potworowski 
( e d s . ) ,  A N u clear D ialogue (S c ien c e  C ouncil o f Canada, T oronto ,
1976) ,  p . 2 5 .
15 . I b id .
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N e v e rth e le s s , s tu d ie s  on th e  l ik e l ih o o d  o f a  m ajor r e a c to r  
a c c id e n t have been made and a re  o f te n  quo ted  by s u p p o r te rs  and c r i t i c s  
a l ik e .  The most com prehensive s tu d y  to  d a te  appea rs  to  have been th e  
U n ited  S ta t e s  N uclear R eg u la to ry  Com m ission's 'Wash -  l4 0 0 ' com pleted 
in  1975* T h is  s tudy  p r e d ic te d  t h a t  a  m ajor r e le a s e  o f  r a d io a c t iv i ty  
by a  r e a c to r  in  a  r e l a t i v e l y  dense p o p u la tio n  s e t t in g ,  w ith  a 
r e l a t i v e l y  in e f f e c t iv e  ev ac u a tio n  p la n  in  o p e ra tio n , would k i l l  a t  
l e a s t  3 ,300 in d iv id u a ls  im m ediately , and would g iv e  an o th e r  45*000 
p eo p le  in te n s e  r a d ia t io n  s ic k n e s s  t h a t  would p ro b ab ly  r e s u l t  in  d ea th  
as  w e ll . In  a d d i t io n ,  th e  s tu d y  e s tim a te d  th a t  th e  r a d io a c t iv i ty  would 
a ls o  d i r e c t l y  cause 45,000 c a se s  o f  f a t a l  can c e r, and 30,000 c a se s  o f
16se v e re  g e n e tic  d is o rd e r s  as  lo n g -te rm  consequences. The p r o b a b i l i ty
o f such a  s e r io u s  a c c id e n t has been e s tim a te d  to  be about one in  200
17m ill io n  r e a c to r  y e a rs  o f  o p e ra tio n . Even i f  such odds happen to  be 
c o r r e c t ,  P au l S ie g h a r t  has p o in te d  ou t t h a t  ' t h e  a c c id e n t co u ld  s t i l l  
happen t o m o r r o w ' , w i t h  an o th e r one happening th e  day a f t e r .
The h e a l th  r i s k s  o f p lu ton ium  a re  even more in te n s e ly  d ebated .
The g r e a t e s t  h aza rd  ap p ea rs  to  be th e  in h a la t io n  o f  sm all d u s t p a r t i c l e s /
16 . A more p e s s im is t ic  e s tim a te  was g iv en  by th e  ' Slxth-R.&port. o f  th e  
Royal.jGommission on E nvironm ental P o l l u t i o n ' , N uclear Power and 
th e  E nvironm ent, Septem ber 1976; when i t  was p r e d ic te d  t h a t  a  10^ 
r e le a s e  o f  r a d io a c t i v i ty  from a  F a s t  B reeder R eac to r would cause 
one m ill io n  c a s u a l t i e s .
17 . World C ouncil o f  C hurches, 'A R eport to  th e  C h u rch es ', S ig tu n a , 
Sweden -  June 24-2.9-,--19-7-5,—a*s._preaent.ad_ly- John F ra n c is  and P au l 
A brecht ( e d s . ) ,  F ac ing  Up to  N uclea r Power ( S t .  Andrew Press.,. 
E dinburgh,—1979) ,  P- 186; and U.S. R eg u la to ry  Commission, R eac to r 
S a fe ty  S tudy (Wash -  1400, 1975).
18. P au l S ie g h a r t ,  o p .c i t . ,  p . 792.
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p a r t i c l e s  o f p lu ton ium , which would p roduce can c e r. P lu tonium  can a lso
t r a n s lo c a te  to  o th e r  p a r t s  o f  th e  body, and te n d s  to  c o l l e c t  in  th e
l i v e r ,  bone, and gonads. I t  i s  a ls o  b e lie v e d  th a t  t h i s  t r a n s lo c a t io n
i s  speeded up when a  m ix tu re  o f  p lu ton ium  is o to p e s ,  such as  t h a t
c re a te d  by com m ercial re p ro c e s s in g  and r e c y c le ,  i s  e i th e r  in h a le d  o r
in g e s te d . C e r ta in ly ,  p lu to n iu m -2 3 9 ' s in te n s e  r a d io a c t iv i ty  and i t s
h a l f - l i f e  o f  24,000 y e a rs  make i t  one o f  th e  most hazardous su b s tan ces
known to  man. Even S i r  R ich ard  D o ll, R egius P ro fe s s o r  o f  M edicine a t
th e  U n iv e rs ity  o f  O xford, has ag reed  t h a t  p lu ton ium  adds a  dim ension
o f  r e s p o n s ib i l i ty  to  n u c le a r  tech n o lo g y  which does n o t e x i s t  w ith
19o th e r  te c h n o lo g ic a l p r o je c t s .
E nvironm ental E f fe c ts
In  a d d i t io n  to  th e  d i r e c t  e f f e c t s  on human h e a l th ,  th e  g e n e ra tio n
o f  n u c le a r  power has env ironm en ta l e f f e c t s  as w e ll . The most s e r io u s
p o te n t i a l  problem  appears  to  be changes in  g lo b a l c l im a te , due to  th e
h e a tin g  o f th e  atm osphere by n u c le a r  p la n t s .  I t  has been e s tim a te d
th a t  i f  'h a rd  p a th ' techno logy  i s  used  to  meet a  p ro je c te d  annual
energy p ro d u c tio n  r a t e  o f  4 .5  p e rc e n t ,  th en  in  f i f t y  y e a rs  th e  average
g lo b a l a r t i f i c i a l  h e a t in p u t would be abou t 0 .2  p e rc e n t  o f  th e  E a r th 's
20r a d ia t io n  b a la n c e , which co u ld  cause  m e ltin g  o f p o la r  sea  i c e .  W hile 
th e rm al p o l lu t io n  i s  a lso  a  p o te n t i a l  problem  w ith  c o a l p la n t s ,  i t  
ap pears  to  be a  m ajor one w ith  n u c le a r  p la n ts  as th e y  a re  l e s s  e f f i c i e n t  
in  co n v e rtin g  h e a t ,  and lo s e  20-30 p e rc e n t more h e a t to  th e  environm ent.
19. M ontefio re  and G osling  ( e d s . ) ,  o p .c i t . ,  p . 41.
20. B arb ara  Ward and Rene Dubos, Only One E a rth  (P enguin , Harmondsworth,
1972), p . 268 .
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N uclear p la n ts  co u ld  a lso  c o n tr ib u te  to  f u tu r e  c l im a t ic  changes
by th e  r e le a s e  o f  r a d io a c t iv e  p a r t i c l e s  to  th e  atm osphere. These
p a r t i c l e s  a f f e c t  a tm ospheric  io n iz a t io n ,  o r  th e  e l e c t r i c a l  p r o p e r t i e s  4
o f th e  atm osphere, and co u ld  a l t e r  c lo u d  fo rm atio n  and p r e c i p i t a t io n .
Of th e  p a r t i c l e s  r e le a s e d  th ro u g h  th e  g e n e ra tio n  o f f i s s i o n  power,
k ry p to n -85 appea rs  to  have g r e a t e s t  e f f e c t  on a tm ospheric  io n iz a t io n .
P re s e n t  r e a c to r s  r e le a s e  app rox im ate ly  500,00 c u r ie s  o f  k ry p to n -8 5  p e r
1,000 MW o f  g e n e ra te d  e l e c t r i c i t y .  I f ,  in  th e  n e x t t h i r t y  y e a rs ,
w orld-w ide n u c le a r  power g e n e ra tio n  in c re a s e s  to  1 ,000 GW, and th e
k ry p to n -85 p a r t i c l e s  a re  r e le a s e d  as  th ey  a re  now, th e  p re s e n t
atm ospheric  io n iz a t io n  l e v e l  i s  p r e d ic te d  to  in c re a s e  by app rox im ate ly  
21te n  p e rc e n t.  N uclear power ad v o ca tes  c la im  t h a t  i t  i s  now
te c h n o lo g ic a l ly  f e a s ib l e  to  remove most o f  th e  k ry p to n -85  from th e
gaseous w astes . C r i t i c s  c la im  t h a t  any method o f rem oval would
s ig n i f i c a n t l y  add to  th e  c a p i t a l  c o s ts  o f n u c le a r  p la n ts .
In  o rd e r  to  reduce some o f th e  s o c ia l  hazards and problem s
a s s o c ia te d  w ith  d is p e rs e d  n u c le a r  s i t e s ,  th e  c o n s tru c t io n  o f  huge
n u c le a r  p a rk s , c o n ta in in g  te n  to  f o r ty  1,000 MW r e a c to r s ,  has been 
22proposed . C it in g  th e  m ajor problem s o f a tm ospheric  a l t e r a t i o n s ,  
and th e  req u irem en t o f a  s u b s ta n t i a l  r i v e r  flow  c a p a c ity  f o r  r e a c to r  
c o o lin g , c r i t i c s  con tend  t h a t  such a  c o n c e n tra tio n  o f  n u c le a r  p la n ts  
would be u n te n ab le  -  p a r t i c u l a r ly  on th e  lo c a l  o r r e g io n a l  b a s is .
The p r in c ip a l  h aza rd  to  la n d  usage by th e  n u c le a r  f u e l  c y c le  i s  
in  th e  m ining and m il l in g  o f  uranium  o re . At th e  p re s e n t  o r e /
21. Sagan, o p .c i t . ,  p . 502.
22. S.e.e A lv in  W einberg, 'N u c lea r Energy a t  th e  T urning  P o i n t ' ,  
A n t ic ip a t io n , November, 1977, No. 24, p . 25.
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o re  c o n c e n tra tio n  o f  about 0 .2  p e rc e n t ,  tw enty to  f i f t y  a c re s  o f  la n d  
must be mined an n u a lly  to  p roduce enough uranium to  su p p o rt .a 1,000 MW 
n u c le a r  power p la n t .  I n .a d d i t io n ,  th e  amount o f la n d  re q u ire d  f o r  
m il l in g  o p e ra tio n s  and f o r  th e  s to ra g e  o f t a i l i n g s ,  i s  around t h i r t y  
to  seven ty  a c re s  p e r  1,000 MW p la n t  p e r  y e a r . The la n d  used  f o r  
t a i l i n g s  s to ra g e  i s  o f  l im i te d  f u tu r e  u se  because o f  r a d ia t io n  h aza rd s . 
As th e  r i c h e r  and sh a llo w er uranium  o re s  become d e p le te d , g r e a te r  
q u a n t i t i e s  o f  e a r th  w i l l  have to  be removed to  secu re  th e  same amount 
o f uranium . C r i t i c s  c la im  th a t  w ith in  th e  n ex t decade, th e  la n d  
req u ire m en ts  f o r  th e  n u c le a r  f u e l  c y c le ,  w ith o u t ta k in g  in to  account 
what w i l l  be needed f o r  lo n g -te rm  sp en t f u e l  d is p o s a l ,  w i l l  su rp ass  
t h a t  which i s  p r e s e n t ly  re q u ire d  by th e  c o a l c y c le . S u p p o rte rs  o f 
n u c le a r  power d ism iss  t h i s  p o in t  w ith  th e  coun ter-argum ent th a t  th e  
g r e a t  bu lk  o f uranium  m ining o ccu rs  in  a r id  o r  s e m i-a r id  re g io n s  w ith  
l i t t l e  economib v a lu e .
R a d io a c tiv e  Waste
W hile R a d io a c t iv i ty  i s  p re s e n t  a t  most s ta g e s  o f  th e  n u c le a r  f u e l  
c y c le , th e  l a r g e s t ,  most hazardous q u a n t i t i e s  a re  found in  th e  sp en t 
f u e l s  o f  n u c le a r  r e a c to r s .  A lthough th e  in te n s e  r a d io a c t iv i ty  o f  th e  
m a te r ia l  in  th e  sp en t f u e l  d e c re a se s  r a p id ly  a t  f i r s t ,  being  reduced  
by a f a c t o r  o f  1,000 d u rin g  th e  f i r s t  te n  y e a rs , i t  i s  su b seq u en tly  
reduced  much more s low ly , by a f u r th e r  f a c to r  o f  1,000 on ly  a f t e r  th e  
n e x t 100,000 y e a rs .  The i n i t i a l  h igh  r a d io a c t iv i ty  o f  th e  w aste 
n e c e s s i t a te s  v e ry  c a r e fu l  h an d lin g  and s to ra g e  a t  th e  o u ts e t .  The 
long  term  n a tu re  o f  th e  w aste h aza rd  n e c e s s i t a te s  fo o l  p ro o f  m easures 
p ro te c t in g  many f u tu r e  g e n e ra tio n s .
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A l i g h t  w ater r e a c to r  d is c h a rg e s  about t h i r t y  m e tr ic  to n s  o f  sp en t
f u e l  p e r  y e a r . Each to n  c o n ta in s  n e a r ly  t h i r t y  k ilog ram s o f f i s s io n
p ro d u c ts  ( th e  r a d io a c t iv e  rem ains o f f i s s io n e d  atoms) and about te n
k ilo g ram s o f  t r a n s u ra n ic  e lem en ts. Im m ediately a t  r e a c to r  shutdown, a
to n  o f  sp en t f u e l  c o n ta in s  about 3OO m illio n  c u r ie s  o f  r a d io a c t iv i ty .
A f te r  abou t te n  y e a rs ,  t h i s  l e v e l  has decayed to  about 3OO thousand  
23c u r ie s .  Spen t f u e l  a ls o  p roduces a  g r e a t  d e a l o f  h e a t ;  one day a f t e r  
r e a c to r  shutdown, t h i r t y  to n s  o f sp en t f u e l  have a  h e a t o u tp u t o f  abou t
10,000 k i lo w a tts  ; a f t e r  te n  y e a rs ,  t h i s  i s  reduced  to  abou t one k i l o ­
w a tt p e r  to n .
I t  ap p ea rs  t h a t  th e  n u c le a r  in d u s try  has long  assumed th a t  sp en t 
f u e l  would e v e n tu a lly  be re p ro c e s se d . C onsequently , n u c le a r  w aste has 
been a llow ed  to  accum ulate  a t  r e a c to r  s i t e s ,  w ith  no lo n g -te rm  w aste 
d is p o s a l programme y e t  d es ig n ed . R ep rocessing , however, i s  now 
p re s e n te d  by some a s  more a  c o m p lica tio n  th an  a  s o lu t io n  to  w aste 
management, a s  i t  u l t im a te ly  b roadens th e  spectrum  and p o te n t i a l  
d i f f i c u l t y  o f  w aste prob lem s. The r e s u l t s  o f  re p ro c e s s in g  a re ; a  
h ig h ly  r a d io a c t iv e  l i q u id  w aste 's t r e a m ',  which has th u s  f a r  proven to  
be unm anageable; th e  l i b e r a t i o n  o f  r a d io a c t iv e  g ases  and v o l a t i l e  
ra d io n u c lid e s  from th e  o r ig in a l  w aste m a te r ia l ;  th e  c r e a t io n  o f new, 
more u n s ta b le  c a te g o r ie s  o f w aste is o to p e s ;  and a  la rg e  volume o f 
l i q u id  w aste c o n ta in in g  sm all c o n c e n tra tio n s  o f  r a d i o a c t i v i t y .
The r e c y c lin g  o f  p lu ton ium  in  r e a c to r s  adds f u r th e r  co m p lica tio n s  to  
th e  re p ro c e s s in g  system , a s  re c y c le  r e s u l t s  in  h ig h e r  c o n c e n tra tio n s  o f /
23 . A c u r ie  i s  d e f in e d  a s  th e  r a t e  o f  decay o f  one gram o f radium , o r  
37 b i l l i o n  r a d io a c t iv e  d i s in te g r a t io n s  p e r  second.
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o f  am ericium  and curium  in  sp en t r e c y c le  f u e l  th an  in  o rd in a ry  sp en t 
uranium  f u e l .  These elem ents p re s e n t  r i s k s  s im i la r  to  th o se  o f 
p lu ton ium . A d d itio n a lly ,  n o t on ly  does sp en t re c y c le  f u e l  have h ig h e r  
p lu ton ium  c o n c e n tra tio n s  th an  sp e n t uranium  f u e l  a f t e r  re p ro c e s s in g , 
h u t w aste from m u lt ip le  r e c y c le d  f u e l  has h ig h e r  c o n c e n tra tio n s  o f 
o th e r  lo n g - l iv e d  t r a n s u ra n ic  elem en ts than  does sp en t uranium  f u e l .
The n e t  re d u c tio n  in  th e  t r a n s u ra n ic  c o n te n t o f w aste i s  l e s s  th an  a  
f a c t o r  o f  10 r a th e r  th an  th e  f a c t o r  o f 200 which i s  g e n e ra lly
24p ro je c te d  from th e  99*5 p e rc e n t reco v e ry  r a t e  in. re p ro c e s s in g .
N uclear power c r i t i c s  te n d  to  add to  t h i s  l i s t  o f  re p ro c e s s in g
c o m p lic a tio n s , th e  added r i s k s  o f  u s in g  plu tonium  in  an a c t iv e  f u e l
c y c le , and o f  re p ro c e s s in g  la rg e  q u a n t i t i e s  o f r a d io a c t iv e  m a te r ia ls .
W hile n u c le a r  p rop o n en ts  g e n e ra lly  re c o g n ise  t h a t  a l l  th e se  is s u e s
a re  complex problem s, th e  n u c le a r  in d u s try  appears  to  have adopted  a
somewhat c a su a l a t t i t u d e  abou t t h e i r  ev en tu a l s o lu t io n .  For example,
in  i t s  subm ission  to  th e  B r i t i s h  C ouncil o f  C hurches' p u b lic
h e a r in g s  on GFR-i, B r i t i s h  N u clea r F u e ls ,  L td . ,  c la im ed  t h a t  'P re s e n t
methods o f  s to r in g  (re p ro c e s se d )  w aste have p roved  to  be an e n t i r e ly
s a t i s f a c to r y  and s a fe  way o f  i s o la t in g  i t  from th e  environm ent f o r
many te n s  o f y e a rs  . . .  a  m ajor in te r n a t io n a l  e f f o r t  i s  n e v e r th e le s s
b e in g  devo ted  to  methods o f  u l t im a te  d is p o s a l ,  which w i l l  p ro v id e
perm anent s a fe  i s o l a t i o n .  T here i s  no reaso n  to  doubt t h a t  an
2 5a c c e p ta b le  s o lu tio n  w i l l  be fo u n d . ' N uclear power c r i t i c s  co n ten d /
24. Q u a n ti t ie s  in  t h i s  s e c tio n  a re  based  on 'The F in a l  G eneric
E nvironm ental s ta te m e n t on th e  use  o f  R ecycle P lu tonium  in  Mixed 
Oxide F u e l in  l i g h t  w ater co o led  r e a c t o r s ' , a s  quo ted  by Jackson 
and Potworowski ( e d s . ) ,  o p .c i t . ,  p . 14.
25* M ontefio re  and G osling  ( e d s . ) ,  o p .c i t . ,  p . 56 .
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con tend  th a t  t h i s  i s  an i r r e s p o n s ib le  a t t i t u d e ,  as  w ell as be ing  g ro s s ly  
unfounded. They argue t h a t  e x p e r ie n c e s  such as  th e  115,000 g a l lo n  le a k  
o f  h ig h - le v e l  r a d io a c t iv e  l i q u id  w aste a t  R ich lan d , W ashington, U .S .A ., 
in  1973 -  which went f o r ty - e ig h t  days b e fo re  be ing  n o tic e d , and n e a r ly  
succeeded in  re a c h in g  th e  w ater t a b le  o f  th e  Columbia R iv e r -  a re  th e  
fo re ru n n e rs  o f  c a ta s tro p h e .  C r i t i c s  a ls o  p o in t  to  th e  f a c t  t h a t  w aste 
le ak ag e  i s  n o t uncommon. R ich lan d , W ashington, a lo n e  experien ced  
e ig h te e n  m ajor le a k s ,  t o t a l l i n g  4929,400 g a llo n s  o f  h ig h - le v e l  r a d io ­
a c t iv e  w aste , from 1958-to  1974. M oreover, approx im ate ly  31 m ill io n  
g a l lo n s  o f  r a d io a c t iv e  w aste were in t e n t io n a l ly  dumped a t  R ich lan d  in  
th e  l a t e  1950s, and, u n t i l  th e  e a r ly  1970s, l i q u id  w astes from th e  
p lu ton ium  f in i s h in g  p la n t  a t  R ich lan d  were re le a s e d  d i r e c t ly  in to  th e  
s o i l .
The a l t e r n a t iv e s  to  e a r ly  re p ro c e s s in g  a re  e i t h e r  sp en t f u e l  
s to ra g e , u n t i l  i t  i s  e v id e n t i f  th e  p lu tonium  c o n ta in e d  in  i t  w i l l  be 
needed f o r  b re e d e r r e a c to r s ,  o r  perm anent d is p o s a l o f th e  sp e n t f u e l .  
U n fo rtu n a te ly , s in c e  re p ro c e s s in g  has been g e n e ra lly  assumed to  be th e  
n e x t s te p  in  th e  n u c le a r  f u e l  c y c le , i t  appears  t h a t  very  l i t t l e  
te c h n ic a l  c o n s id e ra tio n  has been g iven  to  e i th e r  a l t e r n a t iv e .  While 
some sp en t f u e l s  have a p p a re n tly  been k e p t in  aqueous environm ents 
f o r  as much a s  te n  y e a rs  w ith o u t a p p re c ia b le  d e g ra d a tio n , a  n ece ssa ry  
and g e n e ra lly  re c o g n ise d  f u r th e r  s tp e  i s  to  p ro v id e  f a c i l i t i e s  f o r  
th e se  f u e l s  which o f f e r  p r o te c t iv e  b a r r i e r s  a g a in s t  a c c id e n ts  and 
sab o tag e . C u rren t su g g e s tio n s  f o r  such lo n g -te rm  s to ra g e  o f  s p e n t/
26. The f ig u r e s  f o r  w aste leak ag e  a t  R ich lan d  have been su p p lie d  by 
Mr. Ronald P ro s s e r ,  Manager o f  S p e c ia l P ro je c ts  D iv is io n , Hanford 
O p e ra tio n s , Rockw ell I n te r n a t io n a l  C o., R ich lan d , W ashington.
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sp en t f u e l s  in c lu d e  r e t r i e v a b l e  s to ra g e  in  g e o lo g ic a l o r  in  ocean ic  
r e p o s i t o r i e s .  N u clear ad v o ca tes  p ropose t h a t  t h i s  co u ld  be accom plished 
in  such a  way a s  to  c o n s t i tu t e  perm anent d isp o sa l shou ld  th e  p lu tonium  
component n o t be needed. C r i t i c s  p o in t  to  th e  e v e r -p re s e n t r i s k ,  
in h e re n t  in  any s to ra g e  scheme, t h a t  ra d io to x ic  w aste m ight some day 
f in d  i t s  way in to  th e  human environm ent. They q u e s tio n  th e  r i g h t  o f  
contem porary s o c ie ty  to  c r e a te  such a  r e l a t i v e l y  e te r n a l  h aza rd  f o r  th e  
f u tu r e  o f  c i v i l i z a t i o n .
As f a r  as  perm anent d is p o s a l  o f w aste i s  concerned , th e r e  appear 
to  be fo u r  m ajor methods t h a t  a re  c u r r e n t ly  being  s tu d ie d . These 
methods a re  ocean and se a  bed d is p o s a l ,  d is p o s a l in  g e o lo g ic a l 
fo rm a tio n s  on la n d , ic e  s h e e t  d is p o s a l ,  and e x t r a t e r r e s t r i a l  d is p o s a l .  
P re se n t re s e a rc h  seems to  in d ic a te  th e  f e a s i b i l i t y  o f  v i t r i f y i n g  th e  
w aste in to  g la s s  b lo ck s  p r i o r  to  perm anent d is p o s a l ,  Mr. M ichael 
H e s e lt in e ,  th e  U n ited  K ingdom 's S e c re ta ry  o f  S ta t e  f o r  th e  Environm ent, 
has s ta t e d  t h a t  a p la n t  to  m anufacture such g la s s  b lo ck s  w i l l  be
27o p e ra t io n a l  in  B r i t a in  by abou t 1990. A pparen tly , th e se  b locks 
would need to  be s to r e d  in  e i th e r  w ater o r  a i r  co o led  v a u l t s  f o r  an 
undeterm ined p e r io d  o f tim e u n t i l  s u i ta b le  f o r  d is p o s a l .  C r i t i c s  
con tend  t h a t  a  commitment to  t h i s  p ro c e ss  o f v i t r i f i c a t i o n  would be 
f o l l y ,  as i t  i s  n o t now known how w e ll th e  g la s s  b lo ck s  would age.
Some b e l ie v e  t h a t  th e y  would crum ble in  a s  l i t t l e  as  100 y e a rs  under 
r a d ia t io n  and h e a t .
The f e a s i b i l i t y  o f  ocean and se a  bed d is p o s a l ,  a s  a  perm anent 
s o lu t io n  to  r a d io a c t iv e  w aste , ap p ea rs  to  be l im i te d  by th e  n e c e s s i ty /
27 . Taken from M ichael H e s e l t in e 's  testam ony b e fo re  th e  House o f
Commons on J u ly  24, 1979, p u b lish e d  by th e  D epartm ent o f  Energy.
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n e c e s s i ty  o f an a b so lu te  g u a ra n te e  re g a rd in g  th e  i n t e g r i t y  o f  th e  
c o n ta in e r .  W ith th e  c o rro s iv e n e ss  o f  sea  w ater and th e  c u r re n t  s t a t e  
o f  d is p o s a l tech n o lo g y , such a  g u a ra n te e  i s  n o t p o s s ib le .  A d d itio n a lly , 
c a n i s t e r s  p la c e d  in  th e  th ic k  c la y  o f  th e  ocean would be s u b je c t  to  
o th e r  u n c e r t a in t ie s  -  such as  sedim ent behav iour and th e rm al c u r r e n ts  -  
n o t to  m ention th e  r i s k s  in v o lv ed  in  ex tended  sea  t r a n s p o r t  and th e  
problem s o f p la c in g  th e  c a n i s t e r s  in  deep w ater. The Royal Commission 
on Environm ental P o l lu t i o n 's  recom mendation o f d isp o s in g  v i t r i f i e d  
w aste in  1 ,000 m eter deep h o le s , d r i l l e d  in to  s ta b le  a re a s  o f  th e  bed 
ben ea th  th e  deep ocean (4 ,0 0 0  m e te rs ) , appea rs  to  be unw orkable as 
w e ll . C u rren t b e l i e f  i s  th a t  c o n ta in e rs  p la c e d  in  t h i s  manner would 
a c tu a l ly  be drawn down in to  th e  e a r th  by p la te  movement.
Perm anent d is p o s a l  in to  A n ta rc t ic  ic e ,  even i f  i t  were n o t
pQfo rb id d en  by th e  A n ta rc t ic  T re a ty  o f 1959» i s  l ik e w is e  n o t f e a s ib l e  
f o r  a  number o f re a so n s . Forem ost among th e se  i s  th e  f a c t  t h a t  th e  
ic e  s h e e ts  a re  r e l a t i v e l y  young -  most o f  th e  ic e  having  been d e p o s ite d  
l e s s  th a n  100,000 y e a rs  ago. A lso , th e  ic e  sh e e ts  a re  known to  undergo 
su rg es  o f r a p id  movement about every 10,000 y e a rs . C r i t i c s  argue  th a t  
th e  h e a t g iven  o f f  by w aste c o n ta in e rs  m ight even t r i g g e r  such a  su rg e . 
In  a d d i t io n ,  p lacem ent in  an environm ent in  which human a c t i v i t y  i s  
d i f f i c u l t  and s e v e r ly  l im i te d ,  would be hazardous and te c h n o lo g ic a lly  
very  demanding.
28. Not on ly  does t h i s  in te r n a t io n a l  t r e a ty  fo rb id  r a d io a c t iv e  w aste 
dumping on A n ta rc t ic a ,  b u t i t  i s  now b e lie v e d  t h a t  th e  a u th o r i ty  
o f  th e  1958 High Seas Convention co u ld  be used  to  p r o h ib i t  th e  
t r a n s p o r ta t io n  o f  r a d io a c t iv e  m a te r ia ls  over th e  sea s  to  
A n ta rc t ic a .
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E x t r a t e r r e s t r i a l  d i s p o s a l . would be ex trem ely  r i s k y ,  due to  th e  
p o s s i b i l i t y  o f  space v e h ic le  m a lfu n c tio n  and th e  r e - e n t r y  o f w aste 
packages in to  th e  atm osphere. M oreover, such a  method o f  w aste d is p o s a l  
would be c o s t  p r o h ib i t iv e ,  c a lc u la te d  to  be in  excess o f  $2 ,000  p e r  
k ilog ram  o f w aste .
The f i n a l  p ro p o sa l f o r  perm anent w aste d is p o s a l ,  th e  
u t i l i z a t i o n  o f  g e o lo g ic a l fo rm a tio n s  on la n d , ap p ea rs  to  be th e  most 
p rom ising  a l t e r n a t iv e  so f a r .  The most secu re  su g g es tio n  to  d a te  
in v o lv e s  th e  p la c in g  o f  w aste a t  th e  bottom  o f deep h o le s  (10-20 k i l o ­
m eters) , w ith  th e  h o le  be ing  su b seq u en tly  r e - f i l l e d .  I t  i s  b e lie v e d  
t h a t  th e  w aste would e v e n tu a lly  m elt and become p a re  o f th e  s ta b le  
rock  s t r u c tu r e  deep in  th e  e a r t h 's  m an tle . U n fo rtu n a te ly , th e  
techno logy  re q u ir e d  f o r  t h i s  method i s  beyond p re s e n t  c a p a b i l i t i e s .  
A d d itio n a l drawbacks to  such deep h o le s  a re  th e  trem endous expenses 
t h a t  would be in v o lv ed , and th e  i r r e t r i e v a b i l i t y  o f  th e  w aste once 
d is p o s a l  i s  accom plished . O ther l e s s  secu re , b u t more a c c e s s ib le ,  
g e o lo g ic a l fo rm atio n s  which have been su g g ested  as  p o s s ib le  w aste 
r e p o s i to r i e s  in c lu d e  bedded s a l t ,  g r a n i te  d e p o s its ,  some s h a le s ,  and 
metamorphic ro c k . Among th e s e ,  bedded s a l t  i s  g e n e ra lly  co n s id e re d  
to  be th e  most id e a l .  However, a  m ajor d e f ic ie n c y  o f  s a l t  
r e p o s i to r i e s  i s  th e  p re sen ce  o f b r in e ,  which would te n d  to  c o l l e c t  
around h o t c a n i s t e r s  and e v e n tu a lly  erode them. A dvocates o f  th e  
s a l t  method con tend  th a t  th e  c o l le c t io n  o f  b r in e  co u ld  on ly  occu r from 
ground w ater in t r u s io n .  T h is , th ey  c la im , can be avo ided  th rough  th e  
c a r e fu l  s e le c t io n  o f  p ro s p e c tiv e  s i t e s .  C r i t i c s  argue th a t  th e  
re q u ire d  in t e g r i t y  o f  s a l t  r e p o s i to r i e s  i s  beyond human d e c is io n ­
making. They p o in t  o u t t h a t  even such th in g s  as p a s t  e x p lo ra to ry  
d r i l l i n g  f o r  o i l  in  bedded s a l t ,  where f re q u e n tly  no re c o rd  was made/
I
29. Sly-th R eport n f  th e  Roya.1 Cnmmtsainn on E nvironm ental P o l lu t io n ,  
N uclear Power and th e  Environm ent (HMSO, Septem ber, 1976), p . 131*
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made o f  th e  lo c a t io n  o f  th e  h o le s ,  s e r io u s ly  compromise th e  i n t e g r i t y  
o f any p ro s p e c tiv e  r e p o s i to ry .  C r i t i c s  a lso  p o in t  to  th e  u n su c c e ss fu l 'R
e f f o r t s  in  th e  p a s t  to  s e le c t  s u i t a b le  s a l t  r e p o s i to r i e s ,  a s  an 
in d ic a t io n  o f th e  f u t i l i t y  o f  such e f f o r t s .  S a l t  ad v o ca tes  c o u n te r-  
argue th a t  th e  s t a b i l i t y  o f  s a l t  fo rm a tio n s  and t h e i r  r e l a t i v e  
i s o l a t i o n  from ground w ater make them th e  most id e a l  o p tio n  y e t ,  and 
th a t  f u r th e r  in v e s t ig a t io n s  a s  to  t h e i r  w orth as lo n g -te rm  w aste 
r e p o s i to r i e s  shou ld  be made.
The im portance o f  a s e c u re , s ta b l e  w aste d is p o s a l method cannot be
o v e r - s tr e s s e d ,  The r i s k s  o f  r e p o s i to ry  f a i l u r e  due to  n a tu ra l
phenomena -  such as  w ater c o n ta c t ,  ea rth q u ak e , m e te o r ite  im pact, and
ex p lo sio n  o f  g a sse s  tra p p e d  o r  g e n e ra te d  in  th e  r e p o s i to ry  -  and human
in t r u s io n  o r  d is ru p t io n  must be c a r e f u l ly  c o n s id e re d . Of co u rse ,
u n t i l  an adequa te  s o lu t io n  to  th e  d is p o s a l  problem  i s  found, th e
s h o r t- te rm  management o f w aste w i l l  co n tin u e  to  be a  very  s e r io u s
p o te n t i a l  h e a l th  problem . The c o n c lu s io n s  o f th e  Royal Commission on
E nvironm ental P o l lu t io n  were s t a t e d  very  c le a r ly  on th e  whole to p ic  o f
w aste d is p o s a l;  'T h ere  sho u ld  be no commitment to  a  la rg e  programme o f
n u c le a r  f i s s io n  power u n t i l  i t  has been dem onstra ted  beyond
re a so n a b le  doubt t h a t  a  method e x i s t s  to  ensu re  th e  s a fe  containm ent
29o f  lo n g - l iv e d ,  h ig h ly  r a d io a c t iv e  w aste  f o r  th e  i n d e f in i t e  f u t u r e . '
" 1
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NUCLEAR PROLIFERATION
One o f  th e  m ajor consequences o f  th e  w idespread  use  o f  n u c le a r  power 
i s  th e  l i k e ly  in c re a s e  in  th e  number o f  c o u n tr ie s  t h a t  w i l l  g a in  access  
to  th e  m a te r ia l  and techno logy  f o r  p roducing  n u c le a r  weapons. I t  ap p ea rs  
to  be g e n e ra l ly  b e lie v e d  th a t  o f  th e  n in e te e n  n a t io n s  c u r r e n t ly  in  
p o sse ss io n  o f  o p e ra t io n a l  n u c le a r  r e a c to r s ,  th i r t e e n  have n o t y e t  
developed  n u c le a r  weapons. By th e  m id-1980s, t h i s  number o f non-weapon, j
n u c le a r  s t a t e s  i s  expec ted  to  reac h  in to  th e  t h i r t i e s .  A dvocates o f  th e  
expansion o f n u c le a r  power c la im  th a t  th e  netw ork o f  in te r n a t io n a l  
agreem ents and sa fe g u a rd s , worked o u t s in c e  th e  end o f  World War I I ,  
w i l l  ad eq u a te ly  d e te r  n u c le a r  weapons developm ent by th e s e  n a t io n s .  A 
s im i la r  c la im , o f te n  made by th e  n u c le a r  power in d u s try ,  i s  t h a t  th e  
a u th o r i ty  o f  b o th  th e  T rea ty  on th e  N o n -P ro life ra t io n  o f  N uclear Weapons 
and th e  I n te r n a t io n a l  Atomic Energy Agency w i l l  co n tin u e  to  p ro v id e  
adequate re a s su ra n c e  to  s t a t e s  w il l in g  to  fo rego  th e  developm ent o f 
n u c le a r  weapons. N u c lea r s u p p o r te rs  con tend  th a t  c u r re n t  n o n - p r o l i f e r a t io n  
arrangem ents c o n s t i tu te  a  b a rg a in  between weapon s t a t e s  and non-weapon 
s t a t e s ,  w ith  th e  fo rm er p rom ising  sa feg u a rd s  and acc ess  to  n u c le a r  power 
and th e  l a t t e r  renouncing  n u c le a r  e x p lo s iv e s . They a lso  argue t h a t  
th e re  i s  a  w orld-w ide consensus t h a t  th e  sp read  o f n u c le a r  weapons i s  
dangerous. For su p p o rt, th e y  p o in t  to  th e  b road  accep tan ce  o f  th e  I 963 
L im ited  T e s t Ban; to  th e  c o -o p e ra tio n  o f f i r s t ,  second, and t h i r d  w orld 
n a t io n s  w ith  th e  n u c le a r  sa fe g u a rd s  p roposed  by th e  I n te r n a t io n a l  Atomic 
Energy Agency; and to  th e  working c o o rd in a tio n  o f th e  London S u p p lie rs  
Group w ith  th e  o b je c t iv e s  o f  th e  T rea ty  on th e  N o n -P ro l ife ra t io n  o f /
1. The London S u p p lie r s  Group i s  an in fo rm al group o f n u c le a r  
e x p o rtin g  s t a t e s  which meet r e g u la r ly  to  c o o rd in a te  t h e i r  
ex p o rt and sa feg u a rd  p o l i c i e s .
. .  % ; , ..Y
-  5 5  -
o f  N u clea r Weapons. C r i t i c s  o f  th e  expanded use o f  n u c le a r  power, 
however, con tend  th a t  i t  i s  i r r a t i o n a l  to  expect an y th in g  o th e r  th a n  a  
p r o l i f e r a t i o n  o f atom ic weapons, g iv en  an in c re a s in g  u se  o f  h ig h ly  
en ric h ed  uranium  and an in c re a s in g  a v a i l a b i l i t y  o f  s e p a ra te d  p lu ton ium . 
They argue  t h a t  a t  in t e r n a t io n a l  te n s io n  p o in ts ,  where r i v a l  s t a t e s  
c o n fro n t each o th e r ,  i f  on ly  one o f  th e s e  s t a t e s  develops n u c le a r  
weapons, a  ch a in  r e a c t io n  w i l l  p ro b ab ly  fo llo w . C r i t i c s  a ls o  p o in t  to  
th e  f a c t  t h a t  one 1,000 MW n u c le a r  r e a c to r  a n n u a lly 'p ro d u c e s  enough 
p lu ton ium  f o r  about te n  good s iz e d  atom ic bombs. E vidence f o r  t h i s  
argum ent a g a in s t  th e  sp read  o f  n u c le a r  power i s  seen coming from th e  
s u c c e s s fu l In d ia n  n u c le a r  weapons t e s t  o f 197^.
Two o th e r  p a r t i c u l a r l y  d is tru b in g  a s p e c ts  o f  th e  p r o l i f e r a t i o n  o f  
n u c le a r  techno logy  i s  th e  r i s k  o f  n u c le a r  te r ro r is m  and th e  a s s o c ia te d  
r i s k  o f th e  c r e a t io n  o f  p o l ic e  s t a t e s  to  f o i l  t e r r o r i s t  a tte m p ts .
W hile th e  l ik e l ih o o d  o f  th e se  r i s k s  i s  im p o ssib le  to  d e te rm in e , t h e i r  
p o te n t i a l  developm ent must be c a r e f u l ly  c o n s id e re d  in  th e  
assessm en t o f n u c le a r  power.
P r o l i f e r a t io n
N u clea r p r o l i f e r a t i o n  i s  d e f in e d  w ith in  th e  c o n te x t o f  A r t ic l e  I I  
o f th e  T re a ty  on th e  N o n -P ro l ife ra t io n  o f  N u clear Weapons. That 
a r t i c l e  c l e a r ly  s t a t e s  t h a t  n o n -n u c le a r  weapon n a tio n s  a re  n o t to
'm an u fac tu re  o r o th e rw ise  a c q u ire  n u c le a r  weapons o r  o th e r  n u c le a r
2e x p lo s iv e  d e v ic e s '.  The t r e a t y  took  e f f e c t  on March 5> 1970. Pour 
y e a rs  l a t e r ,  on May 18, 197^» In d ia  d e to n a ted  a  n u c le a r  d ev ice . Even/
2. World C ouncil o f Churches.,.,.'.Ecumenical Concerns in  r e l a t i o n  to  
N uclear E nergy ' ,  A n t ic ip a t io n , No. 26, June 1979, pp . 42-45.
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Even though t h i s  was h i l l e d  as  a ’p e a c e fu l’ ex p lo sio n , and In d ia  was 
n o t a p a r ty  to  th e  n o n - p r o l i f e r a t io n  t r e a t y ,  i t  d id  c o n s t i tu te  o v e r t  
n u c le a r  weapons p r o l i f e r a t i o n .  A l e s s  consp icuous form o f  p r o l i f e r a t i o n  
co u ld  he th e  developm ent o r  a c q u is i t io n  o f  atom ic d ev ices  w ith o u t 
t e s t i n g .  I t  has been a l le g e d  th a t  I s r a e l ,  f o r  example, may have some 
assem bled o r  unassem bled n u c le a r  weapons t h a t  have n ev e r been t e s t e d .  
N e v e r th e le s s , w ith  I n d ia ’s  s u c c e s s fu l  d e to n a tio n  th e  w orld  c l e a r ly  
e n te re d  what Eugene R abinow itch , e d i to r  o f th e  B u l le t in  o f  Atomic
3S c i e n t i s t s , c a l le d  ’th e  second atom ic age -  th e  age o f  p r o l i f e r a t i o n ' .
A lthough th e  s p i r i t  o f n o n - p r o l i f e r a t io n  appea rs  to  be endorsed  
by th e  m a jo r ity  o f  n u c le a r  s t a t e s ,  i t s  su p p o rt i s  incom plete  and 
c o n d i t io n a l .  P o s s ib le  m otives f o r  th e  developm ent o f  n u c le a r  weapons 
co u ld  be in c re a s e d  p r e s t i g e  and s t a t u s ,  o r  a chance to  overcome 
i s o l a t i o n  and in s e c u r i ty .  F or w hatever re a so n , th e  m ajor concern  over 
p r o l i f e r a t i o n  i s  th e  r i s k  o f  n u c le a r  war. T h is  r i s k  i s  th e  g r e a t e s t  
among u n s ta b le  c o u n tr ie s ,  where th e r e  i s  th e  added th r e a t  o f  s e iz u re  
and p o s s ib le  use  o f  n u c le a r  weapons o r  m a te r ia ls  by d is s id e n t  o r r i v a l  
g roups. A nother f e a r  i s  th e  p o s s i b i l i t y  o f  e s c a la t io n  in  th e  even t 
o f a  n u c le a r  c la s h  between re g io n a l  s t a t e s  to  which th e  U n ited  S ta te s  
and th e  S o v ie t Union may have commitments.
B a s ic a l ly ,  th e r e  a re  th r e e  req u ire m en ts  f o r  making a  n u c le a r  
weapon: uranium , tech n o lo g y , and f a c i l i t i e s .  A lthough m ajor d e p o s its  
o f  uranium  have so f a r  been found in  on ly  a  few c o u n t r ie s ,  th e y  a re  
w idely  d is p e rs e d  in  th e  e a r t h ’ s c r u s t .  U n fo rtu n a te ly , on ly  a  sm all 
amount o f  uranium  i s  needed f o r  a  weapons programme, and n e a r ly  evezy /
3 . R obert Jungk, The N u clea r S ta te  (John  G alder P u b lis h e rs  L td . ,  
London, 1979), p . 91*
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every  n a t io n  in  th e  w orld has acc e ss  to  such an amount. W hile uranium
a v a i l a b i l i t y  has been a  n e g l ig ib le  f a c t o r  in  th e  developm ent o f  atom ic
bombs, th e  n e c e ssa ry  tech n o lo g y  and t r a in e d  p e rso n n e l have been
l im i t in g  co n ce rn s . W ith th e  c o n tin u ed  expansion  o f n u c le a r  re s e a rc h
and power programmes, though, th e  d e ta i l e d  in fo rm a tio n  on is o to p e
s e p a ra t io n  and bomb d es ig n  w i l l  undoubtedly  become a c c e s s ib le  to  any
n u c le a r  s t a t e .  A lready , a  tw enty-tw o y e a r  o ld  c o l le g e  s tu d e n t,  D im itr i
Rotow, has dem onstra ted  on p a p e r  how a  fu n c t io n a l  n u c le a r  weapon can be
d es ig n ed  and c o n s tru c te d  by u s in g  on ly  p u b lish e d  and w idely  a v a i la b le
4n u c le a r  l i t e r a t u r e .  A nother l im i t in g  f a c t o r  in  th e  developm ents o f 
n u c le a r  bombs has  been th e  a v a i l a b i l i t y  o f n u c le a r  weapons f a c i l i t i e s .  
P re s e n t ly ,  atom ic bombs can be made from e i th e r  h ig h ly  en ric h ed  
uranium , o r  p lu ton ium . W hile new methods o f  enrichm ent a re  c u r r e n t ly  
b e ing  developed , th e  s ta n d a rd  gaseous d if fu s io n  p la n ts  c o s t  te n s  o f  
m il l io n s  o f  pounds to  b u i ld ,  and consume g re a t  amounts o f  e l e c t r i c i t y .  
C e n tr ifu g e  and l a s e r  s e p a ra t io n  may be a v a i la b le  in  t h i s  decade o r 
n e x t, and would a p p a re n tly  r e q u ir e  l e s s  c a p i t a l  and e l e c t r i c i t y .  The 
p ro c e ss  to  s e p a ra te  p lu ton ium  from sp en t f u e l  e lem ents appea rs  to  be 
much s im p le r  th an  uranium  enrichm ent and, acco rd in g  to  Araory L ovins, 
i s  'w e l l  k n o w n A  s im i la r  o p in io n  a s  to  th e  r e l a t i v e  ease  o f 
develop ing  p lu ton ium  s e p a ra t io n ,  was g iven  by th e  Royal Commission on 
E nvironm ental P o l lu t io n  when i t  s ta t e d ,  'We have been im pressed  and 
d is tu rb e d  by th e  e x te n t to  which in fo rm a tio n  on t h i s  to p ic  i s  now/
4 . I b i d . ,  p . 109 .
5 . Amory L ov ins, S o f t  Energy P a th s  (Penguin , Harmondsworth, 1977),p. 181.
__
6 . Aa-q.uo.ted .by,Hugh Mo.ntft£.io..re and David G osling  ( e d s . ) ,  N uclear 
C r i s i s ;  A Q uestion  o f  B reeding  (P rism  P re s s ,  D o rch es te r, 1977), 
p . 63 . See a lso  th e  te s tim o n y  g iven  by S i r  R ich ard  D o ll a t  th e  
p u b lic  h e a r in g s  on CPR-1 as  quo ted  by M ontefio re  and G osling  
( e d s . ) ,  i b i d . ,  p . 64.
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now a v a i la b le  in  open te c h n ic a l  l i t e r a t u r e ’ ,^  The p re v e n tio n  o f  th e  
developm ent o f p lu ton ium  s e p a ra t io n  f a c i l i t i e s  has th u s  become an |
u rg en t ta s k  o f  n u c le a r  power opponents in  o rd e r  to  cu rb  th e  sp read  o f ,  
and acc e ss  to ,  n u c le a r  weapon tech n o lo g y .
A lte rn a t iv e  methods to  th e  a c q u is i t io n  o f  n u c le a r  weapons in c lu d e  
th e  use  o f  s p e c ia l  f a c i l i t i e s  desig n ed  f o r  th e  p ro d u c tio n  o f e n ric h ed  
uranium  o r  p lu ton ium  f o r  weapons; c la n d e s t in e  d iv e rs io n  o f  weapons 
m a te r ia l  from n u c le a r ,  f u e l  c y c le  f a c i l i t i e s ;  o v e r t  u se  o f  weapon 
m a te r ia ls  in  d is re g a rd  o f in t e r n a t io n a l  agreem ents; f a b r ic a t i o n  o f  
'p e a c e f u l ' n u c le a r  weapons u s in g  m a te r ia ls  from th e  p re v io u s  
c a te g o r ie s ;  and e i t h e r  th e  o u t r ig h t  s e iz u re ,  p u rch ase , o r  g i f t  o f 
f u n c t io n a l  n u c le a r  weapons.
I t  ap p ea rs  t h a t  th e r e  a re  no c o u n tr ie s  in  th e  w orld  today  th a t  a re  
e x p l i c i t  a s p i r a n t s  f o r  n u c le a r  weapon s t a t u s .  B ra z i l  and In d ia ,  th e  
m ajor non-weapon n u c le a r  powers which a re  n o t p a r ty  to  th e  non­
p r o l i f e r a t i o n  t r e a ty ,  have s t r e s s e d  th e  p e a c e fu l i n t e n t  o f  t h e i r  
n u c le a r  programmes. I s r a e l ' s  o f f i c i a l  p o s i t io n  i s  t h a t  i t  w i l l  n o t be 
th e  f i r s t  to  in tro d u c e  n u c le a r  weapons in to  th e  M iddle E a s t .  V arious 
in s e c u re  n a t io n s ,  such as  Turkey, P a k is ta n , Taiwan, and South  K orea, 
w h ile  having  in d ic a te d  c ircu m stan ces  in  which re c o u rse  to  n u c le a r  
weapons would become n e c e ssa ry , have adhered  to  a  p o l ic y  o f n o n -n u c le a r  
arms developm ent a s  lo n g  a s  U n ite d  S ta t e s  arms and s e c u r i ty  backing 
a re  a v a i la b le .  Of th e  in s e c u re  and s t a tu s  seek in g  n a t io n s ,  B ra z i l ,
In d ia ,  I r a n ,  and S pain  a p p a re n tly  have th e  e a r l i e s t  o p tio n  f o r  t h e /
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nth e  developm ent o f  n u c le a r  weapons. O ther develop ing  c o u n tr ie s  a re  
p ro b ab ly  u n lik e ly  to  u n d ertak e  th e  c o n s tru c t io n  o f  n u c le a r  weapons 
th ro u g h o u t th e  rem ainder o f  t h i s  c e n tu ry  m ainly because o f  th e  enormous 
c a p i t a l  c o s ts  r e q u ire d .
C r i t i c s  o f  th e  co n tin u ed  sp read  o f  n u c le a r  power techno logy  c la im  
t h a t  th e  e x p o r te rs  o f  t h i s  tech n o lo g y  do n o t f u l l y  a p p re c ia te  th e  
c o m p le x itie s  o f  th e  n u c le a r  i s s u e  in  th e  develop ing  c o u n t r ie s .  They 
con tend  th a t  th e  a c t iv e  prom otion o f n u c le a r  power, f i r s t  under th e  
U.S. Atoms f o r  Peace programme and su b seq u en tly  by th e  I n te r n a t io n a l  
Atomic Energy Agency i t s e l f ,  has le d  to  u n r e a l i s t i c  e x p e c ta t io n s  o f  
b e n e f i t s  among th e se  n a t io n s .  They say th a t  a  'm y s tiq u e ' o f 'n u c le a r  
power, which i s  n o t w arran ted  on o b je c tiv e  grounds, has been allow ed  
to  develop . As prim e exam ples o f  t h i s  'm y s tiq u e ',  th ey  p o in t  to  
q u e s tio n a b le  g e s tu re s  such as  th e  o f f e r  o f  r e a c to r s  to  b o th  I s r a e l  and 
Egypt by P re s id e n t  Nixon, and argue  t h a t  a  word o f  c a u tio n  to  p o te n t i a l  
n u c le a r  s t a t e s  would be more p ru d e n t. C r i t i c s  a lso  p o in t  to  th e  f a c t  
t h a t  n u c le a r  power p la n ts  a re  c u r r e n t ly  on ly  c o m p e titiv e  in  la rg e  
u n i t s  (1 ,000  MW), o p e ra t in g  a t  h ig h  c a p a c ity  le v e ls  ( s e e  th e  t h i r d  sub­
s e c t io n  o f t h i s  c h a p te r) .  C a p i ta l  c o s t  p ro je c t io n s ,  th e y  c o n tin u e , 
p lu s  e x p e c ta t io n s  f o r  p lu ton ium  re c y c le ,  th e  b re e d e r r e a c to r ,  and th e  
p e a c e fu l u ses  o f  atom ic e x p lo s iv e s  a l l  need to  be looked  a t  from a  more 
inform ed, r e a l i s t i c  s ta n c e . As Araory Lovins co n c lu d es , ' su p p o rt f o r  
(n u c le a r )  techno logy  -  as  s e v e ra l  a n a ly s ts  have su g g es ted , and a s  a 
Canadian N uclear A sso c ia tio n  p o l l  in  1976 confirm ed, -  i s  c o n f in e d /
7 . S_ee 'MDrld_Lii8t o f  N u c lea r Power P la n ts ,  December 31, 1 9 7 5 ', 
N uclear News, F eb ruary , 1976.
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co n fin e d  in c re a s in g ly  to  th e  u n in fo rm e d '. Wider knowledge o f  atom ic 
te c h n o lo g y 's  h aza rd s  and u n c e r t a in t ie s  w i l l ,  c r i t i c s  c la im , s h i f t  th e  
p r e s e n t  i n t e r e s t  in  t h i s  form o f  power to  o th e r  m ethods, and w i l l  
d e c re a se  th e  p o s s i b i l i t y  o f  th e  p r o l i f e r a t i o n  o f  n u c le a r  weapons.
N u clea r T erro rism
I t  appea rs  to  be in c re a s in g ly  re c o g n ise d  th a t  th e  t h r e a t  o f  n u c le a r  
te r ro r i s m  i s  very  r e a l .  Not on ly  i s  i t  p o s s ib le  f o r  t e r r o r i s t s  to  s t e a l  
n u c le a r  weapons, b u t, w ith  th e  worldwide developm ent o f  n u c le a r  power, 
th e  p o te n t ia l  th r e a t s  o f  t e r r o r i s t s  fa sh io n in g  t h e i r  own bomb from 
s to le n  m a te r ia ls ,  o r  u s in g  a  r e a c to r  i t s e l f  a s  a  r a d ia t io n  weapon have 
now a r i s e n .  In  f a c t ,  some in c id e n ts  have a lre a d y  o ccu rred . In  1973, 
an A rg e n tin ia n  r e a c to r  was te m p o ra r ily  occupied  by a  g u e r i l l a  group. In  
1974, a  c o n s tru c t io n  tow er was d es tro y ed  by an unknown sa b o te u r a t  a 
n u c le a r  r e a c to r  s i t e  in  M assach u se tts . In  1975» bombs were d e to n a te d  a t  
two F rench  n u c le a r  p la n ts  by u n id e n t i f ie d  t e r r o r i s t  g roups. In  t h a t  
same y e a r  E lio d o re  Pomar, D iv is io n  Head o f th e  Euratom Atomic R esearch  
I n s t i t u t i o n  a t  I s p r a ,  v an ish ed  w ith  r a d io a c t iv e  m a te r ia l  t h a t  he 
presum ably w anted to  make a v a i la b le  f o r  a  n e o - f a s c i s t  in s u r r e c t io n .  In  
1976, K aren Silkw ood, an employee o f  th e  Kerr-McGee Plutonium  
F a b r ic a t io n  P la n t ,  who supposed ly  had documented ev idence o f  n u c le a r  
sm uggling, was m y s te r io u s ly  k i l l e d  j u s t  p r io r  to  a  m eeting  w ith  a  
Government o f f i c i a l .  In  1977» P au l L ev en th a l r e p o r te d  to  th e  C onference 
f o r  a  N on-N uclear F u tu re , t h a t ' t h e  American f e d e r a l  governm ent i t s e l f  
had p a r t i c ip a te d  in  th e  i l l e g a l  d is se m in a tio n  o f  la rg e  amounts o f /
8 . Amory L ovins, o p .c i t . ,  p . 219'
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o f  f i s s i l e  m a te r ia l  in  a t  l e a s t  two in s ta n c e s ;  -  th e  u n ex p la in ed  lo s s  
o f  400 pounds o f  uranium  from th e  NUMEG Depot in  A po llo , P en n sy lv an ia , 
and th e  d isap p ea ran ce  o f  th e  S .S . S bheerberg  w ith  an unknown q u a n t i ty  
o f  uranium  on hoard . W hile no t e r r o r i s t s  have y e t  'c r e d ib ly ' cla im ed  
to  p o sse ss  s to le n  n u c le a r  m a te r ia ls ,  th e  p o s s i b i l i t y  i s  th a t  some do. 
Even th e  c a u tio u s  O ff ic e  o f Technology Assessm ent in  th e  U n ited  S ta te s  
i s  o f  th e  o p in io n  t h a t ,  ' th e r e  a re  p ro b ab ly  groups a t  la rg e  in  th e  
w orld  today  th a t  p o sse ss  o r  co u ld  a c q u ire  th e  re s o u rc e s  n e c e ssa ry  to
9become n u c le a r  a d v e r s a r ie s ,  i f  th e y  wanted t o ' . C e r ta in ly  th e  f u e l  
req u irem en t would be a  r e l a t i v e l y  i n s ig n i f i c a n t  problem  to  t e r r o r i s t s ,  
as th e  American N u clear R eg u la to ry  Commission openly  adm its t h a t  542 
k ilo g ram s o f  e n r ic h e d  uranium  and 32.8 k ilog ram s o f p lu ton ium  were 
sim ply unaccounted  f o r  between I 968 and 19?6. In  a d d i t io n ,  David 
K rie g e r , th e  fo rm er Head o f  th e  I n te r n a t io n a l  R e la tio n s  C en te r o f 
C a l i f o r n ia  S ta t e  U n iv e rs i ty ,  p o in te d  o u t in  1977 th a t  h e a r t  p ace­
makers c o n ta in e d  about a  q u a r te r  o f  a  gram o f  p lu ton ium  -  238, an amount 
which co u ld  i r r a d i a t e  37,500 cub ic  m eters  w ith  a  dose s u f f i c i e n t  to  
k i l l  human b e in g s .
The v u ln e r a b i l i ty  o f  n u c le a r  i n s t a l l a t i o n s  to  th e  t h e f t  o r  
c a p tu re  o f m a te r ia ls  by t e r r o r i s t  g roups seems to  la r g e ly  depend on 
th e  r e a c to r  ty p e  and th e  f u e l  c y c le  u sed . I t  i s  g e n e ra l ly  b e l ie v e d  
th a t  th e  lo w -en ric h ed  uranium , used  in  most com mercial power r e a c to r s ,  
canno t be made to  explode o r  even be fa sh io n e d  in to  a  weapon. A lso , 
i t  i s  b a s ic a l ly  ag reed  th a t  t h e f t  o f sp en t f u e l  i s  u n l ik e ly  s in c e  i t  i s /
9 . O fficie o f  Technology A ssessm ent, N u clear P r o l i f e r a t i o n  and
S afeg u ard s  (U .S . S ta t e  D epartm ent, W ashington D .C ., 1977), p . 152,
10. R o b ert Jungk, o p .c i t . ,  pp . I I 6- I I 7 .
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i s  ex trem ely  r a d io a c t iv e  and can be handled  only  w ith  s p e c ia l  equipm ent,
P lutonium  re p ro c e s s in g  and r e c y c le ,  however, would d e f in i t e l y  in c re a s e
th e  o p p o r tu n i t ie s  f o r  t h e f t .  In  re p ro c e s s in g  and mixed ox ide  f u e l
f a b r ic a t io n  p la n t s ,  la rg e  amounts o f  p lu tonium  a re  alw ays on hand.
S in ce  w astage, o r  lo s s ,  o f  around one p e rc e n t o f th e  p lu ton ium  i s
11expec ted  in  th e  re p ro c e s s in g  p ro ced u re , i t  i s  ve ry  co n ce iv ab le  t h a t
employees m ight be a b le  to  s t e a l  sm all q u a n t i t i e s  o f th e  m a te r ia l  over
12an ex tended  p e r io d  o f tim e w ith o u t a ro u s in g  s u sp ic io n . _ A nother 
p o s s i b i l i t y ,  o f co u rse , i s  f o r c ib l e  t h e f t  by o u ts id e  g roups. A ccording 
to  J o s e f  K a tes , th e  Chairman o f  th e  S c ien ce  C ouncil o f Canada, th e re  
a re  s e v e ra l  p la c e s  in  Europe where, 'someone armed w ith  a  p a i r  o f 
t in s n ip s  can o b ta in  s t r a t e g i c  m a te r ia l  in  s t r a t e g ic  q u a n t i t i e s  because
13th e  Governments concerned  do no t c o n s id e r  th e  t h r e a t  c r e d i b l e ' . In
a  s im i la r  view , Amory Lovins has c i t e d  a  B r i t i s h  Army e s tim a te  t h a t  i t
would ta k e  a perm anent g a r r is o n  o f  between 3OO and 400 tro o p s  to
ad e q u a te ly  p r o te c t  one n u c le a r  power s ta t io n  a g a in s t  sm all groups o f
14peo p le  w ith  l i g h t  arm s. Even more f e a s ib l e  i s  th e  t h e f t  o f 
p lu ton ium  o r  h ig h ly  e n ric h e d  uranium  which i s  being  t r a n s p o r te d  
between p la n ts .  There ap p ea rs  to  be n e a r ly  unanimous agreem ent t h a t /
11. I b i d . ,  p . 123; and Amory L ov ins, o p ,c i t . ,  p . 182.
12. The f i r s t  page o f  th e  Jan u ary  27, 1974, e d i t io n  o f  th e  London 
O bserver r e p o r te d  t h a t  each y e a r  about th re e  p e rc e n t o f th e  
ap p rox im ate ly  120,000 p eo p le  working w ith  U.S. n u c le a r  weapons 
a re  r e l ie v e d  o f  du ty  a s  s e c u r i ty  r i s k s .
13 * R.W. Jackson  and J .A . Potw orow ski, e d s . ,  A N uclear D ialogue 
(S c ien ce  C ouncil o f Canada, T oron to , 1976), p . 31*
14. I b i d . ,  p . 33 .
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t h a t  th e  t r a n s p o r ta t io n  o f  th e s e  f u e l s  i s  th e  w eakest l in k  in  th e  
n u c le a r  s e c u r i ty  netw ork . C r i t i c s  o f  an in c re a se d  n u c le a r  power 
programme p o in t  to  th e  f a c t  t h a t  an in te r n a t io n a l ,  o r  even a  d is p e rs e d  
n a t io n a l ,  n u c le a r  in d u s try  would have la rg e  'flow s o f n u c le a r  m a te r ia ls .  
T e r r o r i s t s ,  th e y  a rg u e , would have r e l a t i v e l y  easy acc e ss  to  h ig h ly  
e n ric h e d  uranium  being  sh ipped  from enrichm ent p la n ts  to  f u e l  
f a b r ic a t io n  p la n t s ,  to  h ig h ly  en ric h ed  uranium  o r  mixed ox ide f u e l  
be ing  sh ipped  from f u e l  f a b r ic a t i o n  p la n ts  to  r e a c to r  s i t e s ,  and to  
sh ipm ents being  se n t from re p ro c e s s in g  p la n ts  to  s to ra g e  s i t e s  and 
fu e l  f a b r ic a t io n  p la n t s .  A lready , s e v e ra l  in c id e n ts  have been re p o r te d  
in  th e  U n ited  S ta te s  where sh ipm ents o f  n u c le a r  m a te r ia ls  were m isro u ted
in  t r a n s i t ,  l o s t  f o r  p e r io d s  o f tim e , and even d e l iv e re d  to  th e  wrong
os 
16
15f a c i l i t i e s .  The n u c le a r  i n d u s t r y 's  p u b lic  re sp o n se  to  th e  p s s i b i l i t y
o f n u c le a r  te r ro r is m  i s  t h a t  i t  has been 'g ro s s ly  e x a g g e ra te d ',
From th e  in d u s t r y 's  p o in t  o f  view, th e  m ajor d e te r r e n t  to  t e r r o r i s t
t h e f t  o f  n u c l e a r .m a te r ia l  i s  t h a t  th e  r a d io a c t iv i ty  in v o lv ed  ' c a r r i e s
17s e r io u s  r i s k  to  th e  i n s t i g a t o r s ' . A d d itio n a l argum ents p u t f o r th  
f o r  th e  case  a g a in s t  n u c le a r  te r ro r i s m  a re ; th a t  r a d io a c t iv e  m a te r ia ls  
would be in e f f e c t iv e  a s  a  b lack m ail t h r e a t ,  s in c e  i t  i s  p u b lic  
knowledge t h a t  i t  would ta k e  y e a rs  from th e  tim e o f r a d ia t io n  exposure 
to  th e  o n se t o f  c an c e r; and, t h a t  mass in d is c r im in a te  m urder would n o t 
he lp  t e r r o r i s t  cau ses , s in c e  th e s e  depend h e a v ily  on p u b l i c /
15 . W. E p s te in , The L a s t Chance, N uclear P r o l i f e r a t io n  and Arms C o n tro l 
(F re e  P re s s ,  R iv e rs id e , New J e rs e y , 1976), p . 49.
16 . M ontefio re  and G osling  ( e d s . ) ,  o p .c i t . ,  p . 72-
17 . L.G. B rookes, 'The P la in  Man's Gase f o r  N uclear E n e rg y ', Atom,
No. 234, A p r il 1976, p . 12, T h is  p o s i t io n ,  however, seems to  
c o n t ra d ic t  th e  n u c le a r  in d u s t r y 's  a s s e r t io n  d u rin g  th e  OFR-1 
p u b lic  h e a r in g s  t h a t  n u c le a r  m a te r ia ls  even a s  to x ic  a s  p lu ton ium  
can be h an d -h e ld .
 — : i_____: : - ' " r -  • ■ ■ ■ ■ -___ i  . ■.............    . . . . ............... _
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1 8p u b lic  sym pathy.
To c o n s tru c t  a  n u c le a r  weapon, a  t e r r o r i s t  group would have to
o b ta in  e i th e r  p lu ton ium  o r  h ig h ly  en ric h ed  uranium . The p lu ton ium
would have to  be o b ta in e d  in  th e  form o f  m etal o r  p lu ton ium  o x ide  s in c e
th e  s e p a ra t io n  o f  p lu ton ium  from sp en t f u e l  would a lm ost c e r t a in ly  be
beyond th e  c a p a b i l i t i e s  o f a  sm all g ro ip . As p o in te d  o u t by Jan
P ra w itz , th e  S p e c ia l  A s s is ta n t  f o r  Disarmament to  Sw eden's M in is te r  o f
D efence, s e p a ra te d  p lu ton ium  i s  on ly  a c c e s s ib le  in  com m ercial ch an n e ls
19because plu tonium  i s  p r e s e n t ly  re p ro c e s s e d  and re c y c le d . In  th e
absence o f  t h i s  r e c y c le  p ro c e s s , th e  a c c e s s i b i l i t y  to  p lu ton ium  would
n o t e x i s t .  O bviously , th e  su ccess  o f  a  t e r r o r i s t  g ro u p ’ s a ttem p t to
c o n s tru c t  an atom ic weapon would n e c e s s a r i ly  depend on th e  te c h n ic a l
s k i l l s  o f th e  g roup. I t  ap p ea rs  to  be g e n e ra lly  a c c ep ted , however,
t h a t  th e  r e l a t i v e l y  few f a b r ic a t i o n  problem s encoun tered  in  th e
c o n s tru c t io n  o f  a  ' s im p le ' bomb, c o n ta in in g  s u b - c r i t i c a l  m asses o f
h ig h ly  en ric h ed  uranium , co u ld  f e a s ib ly  be overcome by a t e r r o r i s t  
20o rg a n is a t io n .  The l e a s t  complex d esig n  i s  th e  s o - c a l le d  'g u n '
d es ig n , where two s u b - c r i t i c a l  m asses a re  blown to g e th e r  by gun powder
w ith in  a  c o n ta in e r  s im i la r  to  a  gun b a r r e l .  Such a weapon m ight have
21a y ie ld  e q u iv a le n t to  te n  k i lo to n s ,  o r  te n  thousand  to n s  o f TNT.
18. M argaret Maxey, 'N u c lea r  Energy D ebates: L ib e ra tio n  o r  D evelopm ent', 
C h r is t ia n  C en tu ry , No. 24, J u ly  21-28, 1976, p . 658.
1 9 . Jan  P ra w itz , ' I s  N u c lea r Power C om patib le w ith  P e a c e ? ',  John
F ra n c is  and P au l A brecht ( e d s . ) .  Facing  Up to  N u clea r Power 
( S t .  Andrew P re s s , E dinburgh, 1976), pT IO3 .
20. R obert Jungk, o p .c i t . ,  p . 109.
21. T h is  compares w ith  a y ie ld  o f  te n  to n s  o f TNT g iv en  by th e  l a r g e s t
c o n v en tio n a l bombs used  in  World War I I .
V:.
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A tta ck s  on n u c le a r  power p la n ts  co u ld  range from sym bolic a c t s ,  
p e rh ap s  even by d i s s a t i s f i e d  em ployees, to  t e r r o r i s t  s e iz u re  o f a 
r e a c to r .  W hile i t  i s  d o u b tfu l t h a t  a  sym bolic p o sse ss io n  o f a  r e a c to r  
would le a d  to  a m ajor r a d io a c t iv e  r e le a s e ,  th e  s e iz u re  o f  a  r e a c to r  
by a  t e r r o r i s t  group co u ld  r e s u l t  in  co re  meltdown and a  la rg e  r e le a s e  
o f r a d io a c t i v i ty .  W hile o th e r  dangers o f  a t ta c k  on th e  n u c le a r  f u e l  
c y c le  a r e  co n ce iv ab le , such a s  an a ttem p t to  d is p e rs e  sp e n t f u e l  a t  
s to ra g e  s i t e s ,  th e  consequences o f  th e se  would p robab ly  be c o n s id e ra b ly  
l e s s  se v e re  th an  from th e  m isuse o f  a  r e a c to r .  The n u c le a r  power 
in d u s try  te n d s  to  re g a rd  t h i s  h aza rd  o f  r e a c to r  m isuse a s  ex trem ely  
s l i g h t .  The B r i t i s h  G overnm ent's re sp o n se  to  t h i s  is s u e ,  f o r  example, 
i s  t h a t  'By g iv in g  c a r e fu l  a t t e n t io n  to  s e c u r i ty  c o n s id e ra tio n s  a t  th e  
design  s ta g e  o f  n u c le a r  i n s t a l l a t i o n s ,  we cou ld  ensu re  t h a t  i t s
22a v a i l a b i l i t y  in  an a c c e s s ib le  form rem ained se v e re ly  r e s t r i c t e d ' . 
N uclea r power c r i t i c s  a rgue  th a t  w h ile  i t  i s  t r u e  t h a t  s a f e ty  f e a tu r e s  
reduce  th e  l ik e l ih o o d  o f  a  s u c c e s s fu l t e r r o r i s t  a t ta c k ,  th e y  canno t 
red u ce  i t  to  an in c o n se q u e n tia l l e v e l  w ith o u t making n u c le a r  power 
c o s t  p r o h ib i t iv e .  The p ro -n u c le a r  camp c o u n te r-a rg u e s  t h a t  th e  
te c h n ic a l  s o p h is t ic a t io n  and h ig h  degree  o f  knowledge re q u ire d  by a 
commando group f o r  a s u c c e s s fu l m ission  makes a t ta c k s  on r e a c to r s  
h ig h ly  u n l ik e ly .  C r i t i c s  answ er t h a t  th e  flow  o f p e rso n n e l th rough  
m i l i t a r y  n u c le a r  programmes and th e  grow ing c i v i l i a n  n u c le a r  in d u s try  
p ro v id e  a  la rg e  po o l o f  n u c le a r  ex p erien ce  from which t e r r o r i s t s  cou ld  
seek  a s s is ta n c e .  They a ls o  argue th a t  r e a c to r  em ployees h e ld  as  
h o s ta g e s  cou ld  be fo rc e d  to  a s s i s t  t h e i r  c a p to rs .
22. S.aQret.ary o f  S ta t e  f o r  th e  Environm ent, N uclear Power and th e  
E nvironm ent, (hMSO, May, 1977), p . 11.
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The te c h n ic a l  problem s in v o lv ed  in  blow ing up a  r e a c to r  appear 
to  be much l e s s  complex th an  th o s e  in  d e s ig n in g  o r c o n s tru c t in g  a 
n u c le a r  weapon. E x p lo s iv e s  c a r r i e d  in to  a  r e a c to r  co u ld  e a s i ly  
ru p tu re  th e  main i n l e t  p ip e s  f o r  e s s e n t i a l  co o lin g  w a te r, d e s tro y  
s a f e ty  equipm ent, and damage th e  p rim ary  containm ent f a c i l i t i e s .
N u clea r advoca tes con tend  th a t  y e t  an o th e r s e r io u s  d e te r r e n t  to  n u c le a r  
sabo tage  i s  th e  l ik e l ih o o d  th a t  th e  t e r r o r i s t s  would be k i l l e d  o r 
c a p tu re d  d u rin g  th e  o p e ra t io n . They c la im  th a t  once hav ing  i n i t i a t e d  4
a co re  meltdown, th e  t e r r o r i s t s  would e i th e r  be th e  f i r s t  v ic tim s  o f 
prompt r a d ia t io n  o r  would fa c e  l i k e l y  c a p tu re  i f  th e y  t r i e d  to  escape .
C r i t i c s  p o in t  to  th e  r e c e n t  upsurge in  th e  s iz e ,  s o p h is t ic a t io n ,  and 
d e te rm in a tio n  o f t e r r o r i s t  g roups around th e  w orld, and argue t h a t  any
23* A lthough some c r i t i c s  m a in ta in  t h a t  more sev e re  consequences a re  
p o s s ib le  th rough  sab o tag e , s in c e  i f  containm ent i s  b reached  a t  
th e  o u ts e t  as  p a r t  o f  th e  a t ta c k ,  more r a d io a c t iv i ty  would be 
r e le a s e d .
co n ce iv ab le  t e r r o r i s t  a c t  must n o t be u n d eres tim a ted . '
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One o th e r  d isp u te d  p o in t  re g a rd in g  n u c le a r  te r ro r i s m  i s  th e  
manner in  which a  n u c le a r  r e a c to r  can be m isused. T here appea rs  to  be 
a  g e n e ra l consensus t h a t  a  la rg e  r e le a s e  o f  r a d io a c t iv i ty ,  r e s u l t in g  
from a  co re  meltdown, i s  a  d e f in i t e  p o s s i b i l i t y .  I f  t e r r o r i s t s  succeeded  
in  t h i s  k in d  o f  an o p e ra tio n , th e  consequences would be l i k e  th o se  
e s tim a te d  f o r  p la n t  a c c id e n ts  a lre a d y  d isc u sse d  in  an e a r l i e r  s e c t io n .
A p o te n t i a l ly  g r e a te r  h aza rd  i s  th e  m an ip u la tio n  o f  a  r e a c t o r 's  co re  
to  produce a  n u c le a r  e x p lo s io n . A lthough th e  n u c le a r  in d u s try  d en ie s  
t h a t  such a th in g  i s  p o s s ib le ,  c r i t i c s  d is a g re e , p a r t i c u l a r l y  w ith  
re g a rd  to  th e  f a s t '  b re e d e r r e a c to r .  The F r ie n d s  o f th e  E a r th , f o r  
example, have p u b lish e d  a  memorandum by Dr. S tephen H anaver, one o f  th e /
I
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th e  S e n io r  R eac to r S a fe ty  E x p e rts  o f th e  U .S . N uclear R eg u la to ry
Commission, which draws a t t e n t io n  to  ' t h e  u n reso lv ed  problem  o f  a
24p o s s ib le  co re  n u c le a r  ex p lo sio n  in  a f a s t  r e a c t o r ' . A d d itio n a lly ,
i t  was p r im a r i ly  to  t h i s  r i s k  o f  r e a c to r  m isuse t h a t  S i r  B rian  F low ers
ad d ressed  h im se lf  w h ile  p a r t i c ip a t in g  in  th e  N a tio n a l Energy C onference
in  June, 1976. P in p o in t in g  th e  h aza rd s  o f n u c le a r  te r ro r i s m , he s a id ,
'We b e l ie v e  t h a t  nobody shou ld  r e l y  f o r  som ething a s  b a s ic  as  energy
on a  p ro c e ss  t h a t  p roduces in  q u a n t i ty  a  by -p ro d u c t a s  dangerous as  
25p lu to n iu m .'
S e c u r i ty  M easures
Many methods f o r  upgrad ing  th e  s e c u r i ty  o f n u c le a r  f a c i l i t i e s  
have been su g g es ted , b o th  w ith in  and w ith o u t th e  n u c le a r  in d u s try .
Some a re  te c h n ic a l  im provements -  t i g h t e r  a c c o u n ta b i l i ty  o f  n u c le a r  
m a te r ia ls ,  and s tro n g e r  defence  m easures f o r  p o s s ib le  t a r g e t s  in  th e  
f u e l  c y c le  -  and some in v o lv e  improved s e c u r i ty  p ro ced u res  and 
i n s t i t u t i o n a l  rea rran g e m en ts . One p ro p o sa l, p u t f o r th  by th e  U .S. 
N a tio n a l R eg u la to ry  Commission, i s  to  's p i k e ' ,  o r  a t ta c h  h ig h ly  
r a d io a c t iv e  e m it te r s ,  to  m a te r ia l  shipments, and to  c e r t a in  a re a s  in  
n u c le a r  p la n ts  to  d isco u rag e  a ttem p t a t  t h e f t .  C r i t i c s  o f  t h i s  ty p e  o f  
s e c u r i ty  measure p o in t  o u t t h a t  n o t only  would such a  system  be 
ex trem ely  c o s t ly  and hazardous to  w orkers, b u t i t  would a ls o  pose a 
s e r io u s  h aza rd  to  th e  p u b lic  in  c a se s  o f  a c c id e n ts .  O ther s e c u r i t y /
24. M ontefio re  and G osling  ( e d s . ) ,  o p .c i t . ,  p . 44.
2 5 . As quo ted  by John Habgoc-d, 'The P r o l i f e r a t io n  o f  N uclear 
T echno logy ', A n t ic ip a t io n , No. 24, November, 1977, p . 35*
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s e c u r i ty  m easures, such a s  more f re q u e n t and a c c u ra te  in v e n to ry  o f 
n u c le a r  m a te r ia ls ,  and th e  use o f advanced s e c u r i ty  system s f o r  
w orker i d e n t i f i c a t i o n  and acc e ss  c o n tro l  have a lso  been co n s id e re d . 
Once ag a in , however, th e  c o s ts  in v o lv ed  in  any such system  advanced 
so f a r  ap p ea rs  to  be a  p r o h ib i t iv e  f a c to r .  A d d i t io n a l ly , . even th e  
most s o p h is t ic a te d  s e c u r i ty  system s can n ever be t o t a l l y  r e l i a b l e .
F or example, th e  l a t e s t  w orker id e n t i f i c a t i o n  a p p a ra tu s  -  which u ses  
a  s e c r e t  n um erica l code, a com pu terised  v o ice  p r i n t ,  a  h an d w ritin g  
t e s t ,  and a  f i n g e r p r in t  check -  s t i l l  has a  f a i l u r e  r a t e  o f two 
p e rc e n t .  A lso , th e r e  app ear to  be a  few 'b u g s ' in  even t h i s  system  
which need to  be 'i r o n e d  o u t ' . U n ited  S ta te s  e x p e r ts  adm it th a t  
' d i f f i c u l t i e s  a r i s e  w ith  fo r e ig n e r s  o r  Americans o f  fo re ig n  o r ig in ,  
who sometimes u n in te n t io n a l ly  change t h e i r  in to n a tio n  ; and . . .  women 
a ls o  cause  a  c e r t a in  amount o f t r o u b le  s in c e  t h e i r  s ig n a tu re  alw ays 
v a r ie s  s l i g h t l y
The i n s t i t u t i o n a l  re sp o n se  to  te r ro r is m  in c lu d e s  p re v e n tiv e  
m easures such a s  im proved g uard  c a p a b i l i t i e s  a t  r e a c to r  s i t e s ,  b e t t e r  
a l e r t i n g  and in te l l ig e n c e ,  and qu ick  re sp o n se  to  a  c r i s i s  once i t  i s  
underway. A p ro p o sa l p u t f o r th  by th e  U.S. n u c le a r  in d u s try ,  i s  t h a t  
s e c u r i ty  o f n u c le a r  p la n ts  co u ld  be g r e a t ly  improved by th e  c r e a t io n  
o f  a  c e n t r a l i s e d  n u c le a r  p r o te c t iv e  fo rc e .  The ad v an tag es , i t  i s  
c la im ed , would be uniform  t r a in in g ,  a cc ess  to  a  wide ran g e  o f  weapons 
when n e c e ssa ry , and a  c l e a r  co n cep tio n  o f m ission  and r e s p o n s ib i l i ty .  
A dvocates o f  t h i s  p ro p o sa l p o in t  to  fo rc e s  such a s  th e  e x is t in g  Atomic 
A u th o rity  F orce  in  B r i t a in  and th e  E xecu tiv e  P ro te c t io n  S e rv ic e , 
which p r o te c t s  th e  W hite House grounds and fo re ig n  em bassies i n /
26 . R obert Jungk, o p .c i t . ,  p . 122.
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in  W ashington, D .G ., a s  a p p ro p r ia te  m odels. Opponents q u e s tio n  th e
advan tages o f th e  c r e a t io n  o f such a  s p e c ia l  p o l ic e  fo r c e .  They
c la im  th a t  u n d e s ira b le  f a c e t s  o f  t h i s  ty p e  o f  fo rc e  would in c lu d e  th e
in fr in g em en t on s t a t e  p o l ic e  pow ers, th e  c re a t io n  o f y e t  an o th e r
s e c u r i ty  b u reau cracy , and th e  p o s s ib le  expansion o f  governm ental
p o l ic e  powers a t  th e  expense o f  in d iv id u a l  c i v i l  l i b e r t i e s .  P au l
S ie g h a r t  r a i s e d  t h i s  l a s t  i s s u e  when he asked , ' I s  th e r e  a  r i s k  t h a t ,
in  t r y in g  to  av o id  th e  S c y l la  o f n u c le a r  te r ro r is m , we m ight s l i p
27in s e n s ib ly  in to  th e  C harybois o f  a  n u c le a r  p o l ic e  s t a t e ? '  Robin
G rove-W hite, o f  th e  C ouncil f o r  th e  P ro te c t io n  o f  R u ra l England,
answ ered S i e g h a r t 's  q u e s tio n  in  p a r t  when he s t a t e d  a t  th e  P u b lic
H earings on CFR-1 t h a t ,  'The a g g re g a tio n  o f th e  p a r t i c u l a r  (n u c le a r  i
s e c u r i ty )  m easures t h a t  would have to  be tak en  seems to  p o in t  in  th a t  
28d i r e c t i o n . '
T here appear to  be th r e e  g e n e ra l a re a s  where p re v e n tiv e  m easures 
co u ld  a d v e rse ly  a f f e c t  c i v i l  l i b e r t i e s .  The f i r s t  i s  th e  r i g h t s  o f 
th e  employees who work in  a  n u c le a r  f a c i l i t y .  In  a d d i t io n  to  back­
ground s e c u r i ty  checks and sc re e n in g s  p r io r  to  be ing  employed, th e s e  
in d iv id u a ls  may a lso  be s u b je c t  to  unusual s u rv e i l la n c e  d u rin g  th e  
co u rse  o f  t h e i r  employment. The second a re a  o f  concern  i s  th e  s e c r e t  
s u rv e i l la n c e  o f  members o f th e  p u b lic ,  o r  p o s s ib ly  o f  n u c le a r  
in d u s try  employees who make c o n ta c t  w ith  'u n d e s i r a b l e s '.  T h is  m ight 
in v o lv e  th e  use o f  in fo rm ers , i n f i l t r a t o r s ,  w ire ta p p in g , check ing  on /
27 ' P au l S ie g h a r t ,  'N u c le a r  Power; S e t t in g  th e  S c e n e ',  The T a b le t , 
August 13, 1977, p. 765 .
28. M ontefio re  and G osling , o p .c i t . ,  p . 69 .
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on bank acc o u n ts , and th e  opening o f m a il. As s t a t e d  in  th e  S ix th
R ep o rt o f th e  R oyal Commission on Environm ental P o l lu t io n ,  'No doubt
th e s e  methods a re  a lre a d y  a p p lie d  to  c e r t a in  sm all g roups t h a t  a re
re g a rd e d  as  dangerous, so t h a t  t h e i r  use  in  r e l a t i o n  to  th e  p lu ton ium
29t h r e a t  would c o n s t i tu te  n o th in g  new in  p r i n c i p l e . ' The problem  i s  
th e  e x te n t  to  which Government a u t h o r i t i e s  m ight f e e l  th e  need f o r  
th e s e  s u rv e i l la n c e  methods in  a  f u tu r e  c h a ra c te r i s e d  by la rg e  n u c le a r  
power usage. A ccording to  th e  Royal Commission, th e  g r e a t e s t  danger 
in  t h i s  re g a rd  i s  th e :
'I n s id io u s  grow th in  s u rv e i l la n c e  in  re sp o n se  to  a 
grow ing th r e a t  a s  th e  amount o f p lu ton ium  in  
e x is te n c e , and f a m i l i a r i t y  w ith  i t s  p r o p e r t i e s ,  
in c re a s e s ;  and th e  p o s s i b i l i t y  th a t  a  s in g le  
s e r io u s  a c c id e n t in  th e  f u tu r e  m ight b r in g  a  
r e a l i s a t i o n  o f  th e  need to  in c re a s e  s e c u r i ty  
m easures and s u rv e i l la n c e  to  a  degree t h a t  would 
be re g a rd e d  as w holly u n acc ep tab le , b u t which 
co u ld  n o t th e n  be avo ided  because o f  th e  e x te n t 
o f  ou r dependence on p lu ton ium  f o r  energy 
s u p p l i e s . ' 30
The f i n a l  s e c u r i ty  concern  i s  in  re g a rd  to , th e  a c t io n  th a t  would be 
n e c e ssa ry  in  e i t h e r  th e  re co v e ry  o f n u c le a r  m a te r ia l  t h a t  was known 
to  have been s to le n ,  o r  in  th e  in v e s t ig a t io n  o f a  n u c le a r  c r i s i s .  
S e c u r i ty  a c t io n  in  th e s e  in s ta n c e s  co u ld  range from a  l im i te d  
d e te n tio n  and se a rc h  o f n u c le a r  em ployees; to  a n a t io n a l  sea rch , 
r e s u l t in g  in  th e  w a rra n tle s s  s u rv e i l la n c e ,  fo rc e d  ed u ca tio n , and 
d e te n tio n  and in te r r o g a t io n  w ith o u t co u n se l o r  p ro b a b le  cau se , o f 
hundreds o r  thousands o f  c i t i z e n s .  Even a f t e r  such a  c r i s i s  has 
p a ssed , th e re  i s  th e  danger t h a t  some o f  th e  t a c t i c s  employed d u r in g /
2 9 . As quo ted  by M on tefio re  and G oslin g , o p .c i t . ,  p . 67 .
30 . I b id .
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d u rin g  th e  c r i s i s  m ight be c a r r i e d  ov er in to  ro u t in e  o p e ra t io n s .
C r i t i c s  o f  th e  n u c le a r  in d u s try  c la im  t h a t  th e  l ik e l ih o o d  o f  t h i s
tendency  would p a r t i c u l a r l y  be in c re a s e d  i f  th e r e  a ro se  s tro n g  p u b lic
sen tim en t t h a t  such a  c r i s i s  sh o u ld  n ev e r be a llow ed  to  happen ag a in ,
o r  a  w idespread  f e a r  o f s o c i e t y 's  v u ln e r a b i l i ty  to  n u c le a r  te r ro r is m .
An example o f  t h i s  k in d  o f  f e a r  i s  a p p a re n t in  P ro fe s s o r  S a p e r s te in 's
comment in  th e  B u l le t in  o f  Atomic S c i e n t i s t s  t h a t  'The e s ta b lish m e n t
and to l e r a t i o n  o f  a  new in q u i s i t io n  i s  e s s e n t i a l  and in d isp e n sa b le
f o r  th e  p r o te c t io n  o f  m ankind 's  p h y s ic a l h e a l th  . . .  in  view o f th e
31h aza rd s  a s s o c ia te d  w ith  n u c le a r  e n e r g y '. J u s t i f i c a t i o n  o f
s u rv e i l la n c e  o f  c i t i z e n s  due to  th e  dangers in h e re n t in  n u c le a r
developm ent was a lso  a rgued  a t  th e  con fe ren ce  on th e  ' Im pact o f
I n te n s i f i e d  N uclear S afeg u ard s  on C iv i l  L i b e r t i e s ' , h e ld  in  O ctober
1975f a t  S ta n fo rd  U n iv e rs i ty ,  A consensus o f th e  co n feren ce  was t h a t
' t h e  p lu ton ium  f a c t o r  was a  f i r s t  v a l id  j u s t i f i c a t i o n  o f  th e  a lre a d y
32e x is t in g  s u rv e i l la n c e  m easures o f  th e  s t a t e  a u t h o r i t i e s ' .
Dr. J .  R av e tz , S e c re ta ry  o f  th e  C ouncil f o r  S c ien ce  and 
S o c ie ty ,  u n d ersco red  th e  in f l e x ib l e  n a tu re  o f  i n s t i t u t i o n a l  re sp o n se  
to  n u c le a r  te r ro r i s m  in  h is  subm ission  to  th e  P u b lic  H earings on 
CFR-1. A f te r  n o tin g  th e  ' s t r u c t u r a l  d i f f e r e n c e s ' between v a r io u s  
r i s k s  to  s o c ie ty ,  he ex p la in ed  how th e  haza rd s  o f a  n u c le a r  r e a c to r  
make i t  com ple te ly  d i f f e r e n t  from any o th e r  human o r  s o c ia l  c r e a t io n .  
He c la im ed  th a t  n o t  on ly  i s  th e  ' t h r e a t  o f d i s a s t e r  from  th e  
i n s t a l l a t i o n s  e v e r - p r e s e n t ',  b u t th e  r e a c t o r 's  re sp o n se  t o /
31. As quo ted  by R obert Jungk, o p .c i t . ,  p . 145.
32. I b i d . ,  p . 135.
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to  d is tu rb a n c e  i s  ' b r i t t l e  . . .  n o t h o m eo sta tic  l i k e  an o rg an ism '.
The consequence be in g  th a t  r e a c to r  m isuse and a c c id e n ts  ' a re  l i a b l e
n o t to  be b u f fe re d , b u t to  r i p  th ro u g h  th e  system  to  cu lm in a te  in  
33d i s a s t e r * . T h is  c o n s ta n t h aza rd , he concluded, makes n u c le a r  
s e c u r i ty  m easures and th e  v ig i la n c e  o f  th e  n u c le a r  s a f e ty  s t a f f  
p a r t i c u l a r l y  th re a te n in g  to  s o c ie ty ,
A c o r o l la r y  to  th e  s e c u r i ty  im p lic a tio n s  o f  n u c le a r  energy i s  th e  
n e c e s s i ty  o f  m a in ta in in g  p o l i t i c a l  s t a b i l i t y  in  n a t io n s  which o p e ra te  
n u c le a r  r e a c to r s .  S in ce  th e  s t a b i l i t y  re q u ire d  i s  f o r  th e  l i f e t im e  
o f  n u c le a r  m a te r ia ls  and w aste p ro d u c ts , th e  p o l i t i c a l  c o n tro l  o f 
n u c le a r  governm ents must be p r a c t i c a l l y  perm anent. C r i t i c s  o f  n u c le a r  
power p o in t  to  th e  p re s e n t  p o l i t i c a l  upheava ls  in  th e  w orld , and to  
th e  r e l a t i v e l y  s h o r t  d u ra tio n  o f  pow erfu l em pires th ro u g h o u t human 
h is to r y .  They c la im  th a t  a g a in s t  t h i s  background, th e  n o tio n  o f  
c r e a t in g  e te r n a l  v ig i la n c e  and perm anent s o c ia l  i n s t i t u t i o n s  i s  
a b su rd ly  u to p ia n . R ic h a rd  F a lk  has p u t t h i s  concern in  th e  fo llo w in g  
p e rs p e c tiv e s  'T h ink  how proud  we ( in  th e  U n ited  S ta te s )  a re  to  be 200 
y e a rs  o ld , and w e've a lre a d y  had one C iv i l  War and p a r t i c ip a te d  in  
two World Wars. Even to  be in  fav o u r o f som ething one c a l l s  a
F a u s tia n  B argain  su g g e s ts  e i t h e r  a  r a th e r  weak c a p a c ity  f o r  l i t e r a r y
34e x tra p o la t io n ,  o r  e l s e  a  p a th o lo g ic a l  co m p u ls io n .' The S ix th  
R ep o rt o f th e  Royal Commission on E nvironm ental P o l lu t io n  was i n /
33* B r i t i s h  C ouncil o f  C hurches, P u b lic  H earings on CFR-1, 
December 13-14, 1976, p . 56.
3 4 . R ic h ard  F a lk , 'N u c le a r  Energy and World O r d e r ', The N ation , 
March I 3 , 1976, p . 305.
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in  a p p a re n t agreem ent w ith  F a lk 's  assessm en t when i t  s t a t e d  t h a t  'We
see  no reaso n  to  t r u s t  in  th e  s t a b i l i t y  o f  any n a t io n  o f  any p o l i t i c a l
35p e rsu a s io n  f o r  c e n tu r ie s  a h e a d '.
35. As quo ted  by John F o s te r ,  Chairman, P lutonium  and L ib e r ty  
( J u s t i c e ,  London, 1978), p . 18.
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ENVIRONMENTAL CRISIS
The m an ifo ld  c o m p le x itie s  o f n u c le a r  energy form b u t a  p a r t  o f  a
much l a r g e r  is s u e  re g a rd in g  th e  use  o f our p l a n e t 's  n a tu r a l  r e s o u rc e s .
W hile i t  ap p ea rs  to  be g e n e ra l ly  acc ep ted  by th e  s c i e n t i f i c  community
th a t  some s o r t  o f  env ironm enta l c r i s i s  does e x i s t ,  i t s  scope and
s o lu t io n  a re  a  m a tte r  o f l i v e l y  d eb a te . On th e  one s id e  a re  th o se  who
warn t h a t  th e  whole d e l i c a t e  and i n t r i c a t e l y  in te rc o n n e c te d  system  on
which a l l  l i f e  depends i s  im p e r i l le d ;  t h a t  by ig n o ran ce  and g reed  man
i s  p o iso n in g  h i s  w orld beyond r e p a i r ;  and th a t  th e  u l t im a te  day o f
reck o n in g  i s  n e a r  a t  hand.^  On th e  o th e r  s id e  a re  th o se  who argue
th a t  w hile  th e re  a re  obvious dangers  in  th e  c u r re n t  s t a t e  o f
env ironm enta l a f f a i r s ,  th e s e  have been g ro s s ly  and em o tio n a lly
ex ag g e ra ted ; and t h a t  any problem  can be so lv ed  w ith  human in te l l ig e n c e
2and s c i e n t i f i c  s k i l l .  The p o s i t io n  o f  th e  n u c le a r  power dilemma 
w ith in  t h i s  la r g e r  d eb a te  was w e ll i l l u s t r a t e d  in  th e  in t ro d u c tio n  to  
Only One E a r th ;
'On th e  very  same day we re c e iv e d  fo r c e f u l  s ta te m e n ts  
on n u c le a r  power from  two nobel la u re a te s  . . .  
acco rd in g  to  one o f  them, th e  t e x t  o f Only One E a r th  
does n o t do f u l l  j u s t i c e  to  th e  p o t e n t i a l i t i e s  o f 
n u c le a r  power and g r e a t ly  ex ag g e ra tes  i t s  th r e a te s  
to  n a tu r a l  ecosystem s and to  human h e a l th ;  In
c o n t r a s t ,  th e  o th e r  n obel la u re a te  a f f irm s  th a t
n u c le a r  power sho u ld  n o t be developed a t  a l l ,  
b ecause , in  h i s  words, i t  i s  " u t t e r l y  in a p p ro p r ia te  
in  th e  b io s p h e re " . '  3
1. See Dasmann.,. E la n e t_ in _ P e r i l  (Penguin , Harmondsworth, 1972); 
and A B lu e p r in t f o r  S u rv iv a l (Tom S tacey , L t d . , 1972).
2 . See John Maddox, The Doomsday Syndrome (M acm illan C o ., New York, 
1972).
3 . B arbara  Ward and Rene Dubos, Only One P la n e t (Penguin  Books, 
Harmondsworth, 1972), pp . 26-27.
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To ad eq u a te ly  d e a l w ith  th e  f a r  re a c h in g  s o c ia l  and te c h n o lo g ic a l 
q u e s tio n s  o f  n u c le a r  energy , one must co n fro n t t h i s  l a r g e r  e c o lo g ic a l 
c o n te x t .
As commonly used  to d ay , th e  te rm  'e c o lo g y ' g e n e ra l ly  r e f e r s  to
th a t  p o r t io n  o f  th e  e a r th  t h a t  i s  cap ab le  o f  su p p o rtin g  l i f e  -  th e
b io sp h e re . D e sp ite  th e  r e l a t i v e  s t a b i l i t y  o f th e  e a r t h 's  n a tu ra l
ecosystem , e c o lo g is ts  te n d  to  em phasise th e  f r a g i l i t y  o f  t h i s  b io sp h e re ,
and g e n e ra lly  p o r tr a y  i t  a s  b e ing  in  a  d e l ic a te  s t a t e  o f  b a la n c e . One
o f th e  f a c to r s  g iv in g  r i s e  to  t h i s  f r a g i l i t y  i s  th e  fundam ental
p r in c ip le  o f  in te r r e la te d n e s s  -  e v e ry th in g  being  r e l a t e d  to  e v e ry th in g
e l s e .  A lthough in d iv id u a l  organism s and b iosystem s may be i s o la te d
f o r  pu rp o ses  o f  s tu d y , e c o lo g is ts  d ism iss  t h i s  p a r t i c u l a r i s e d  and
s p e c ia l is e d ,  fragm ented  approach  as n o t being  in  acco rd  w ith  th e
d i s c ip l in e  o f  eco lo g y . What i s  r e q u ire d , th e y  con tend , i s  a  h o l i s t i c
p e r s p e c t iv e  re g a rd in g  th e  e n t i r e  b io sp h e r ic  environm ent. The e a r th  i s
seen  by e c o lo g is ts  a s  a  s in g le  u n i f ie d  system  which, excep t f o r  th e
4c o n s ta n t in f lu x  o f s o la r  energy , i s  a lso  a  c lo se d  system .
T h is  approach to  th e  environm ent, as  opposed to  one having  a 
p e r s p e c t iv e  o f  f ra g m e n ta tio n , which i s  o f te n  u t i l i s e d  in  env ironm enta l 
problem  so lv in g , has a ls o  been em phasised by B arry  Commoner. He 
c la im s t h a t  to  d e f in e  th e  f i e l d  too  narrow ly  i s  to  ta k e  in to  account 
on ly  one o r  two segm ents o f  'w ha t in  n a tu re  i s  an e n d le ss  c y c le  
( g iv in g )  a t te n t io n  to  a  s in g le  f a c e t  o f  what in  n a tu re  i s  a complex 
w hole’ . Commoner has a lso  fo rm u la ted  fo u r  g e n e r a l is a t io n s  which h e /
4 . B a rb a ra  Ward,- '.Speech f o r  S tockho lm ', in  M aurice S tro n g , e d . ,
Who Speaks f o r  E a rth ?  (W.W. N orton and C o., New York, 1973), P* 23-
5 . B arry  Commoner, The C losing  C ir c le  (A lfre d  Knopf I n c . ,  New York, 
1971), p . 180.
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he r e f e r s  to  as  'law s  o f e c o lo g y '.  The f i r s t  i s  t h a t  'e v e ry th in g  i s  
connec ted  to  ev e ry th in g  e l s e ' . P a r t  o f t h i s  n o tio n  o f  in te rc o n n e c te d n e s s  
i s  th e  c y b e rn e tic  c h a ra c te r  o f  ecosystem s to  c o n tro l  and govern t h e i r  
own c y c le s .  Commoner's o th e r  th r e e  'la w s ' a re ;  ' ev e ry th in g  must go 
som ew here', a  s im p l i f ic a t io n  o f  th e  b a s ic  law  o f p h y s ic s  t h a t  m a tte r  
i s  in d e s t r u c t ib l e ;  ' n a tu re  knows b e s t ' , a  v a lu e  s ta te m e n t in  fav o u r o f 
n a tu r a l  p ro c e s se s  o f  s u r v iv a l ,  a d a p ta t io n , e t c . ,  over th e  m a n ip u la tiv e  
p o in t  o f view o f  m an 's ' im proving on n a tu re ' th rough  co n sc io u s 
s c ie n t i f i c - te c h n o lo g ic a l  in t r u s io n ;  and ' th e re  i s  no such th in g  a s  a  
" f r e e  lunch" ' ,  a  p o p u la r is e d  e x p re ss io n  making th e  p o in t  t h a t  every  
g a in  i s  ach iev ed  a t  some c o s t  -  a  p a r t i c u l a r ly  v i t a l  concep t in  
c o n s id e r in g  what some c r i t i c s  c i t e  as th e  ' h idden c o s t s ' o f  n u c le a r  
tech n o lo g y . B a s ic a l ly ,  th e n . Commoner's p e r s p e c t iv e  i s  h o l i s t i c .  In
f a c t ,  he makes th e  c la im  t h a t  many o f  th e  p re s e n t  form s o f  tech n o lo g y , 
a s  w e ll a s  ou r s c i e n t i f i c  d i s c ip l in e s ,  a re  i l l - e q u ip p e d  to  th in k , 
p la n , and a c t  h o l i s t i c a l l y ;
'Few o f us in  th e  s c i e n t i f i c  community a re  w ell 
p re p a re d  to  d e a l w ith  t h i s  deg ree  o f  com plex ity .
We have been t r a in e d  by modem sc ie n c e  to  th in k  
about ev en ts  t h a t  a re  v a s t ly  more sim ple  -  how 
one p a r t i c l e  bounces o f f  a n o th e r, o r  how 
m olecule A r e a c t s  w ith  m olecule  B. C onfron ted  
by a  s i t u a t io n  a s  complex as  th e  environm ent and 
i t s  v a s t  a r ra y  o f  l i v in g  in h a b i ta n ts ,  we a re  
l i k e ly  -  some more th a n  o th e rs  -  to  a tte m p t to  
reduce  i t  in  o u r minds to  a  s e t  o f  s e p a ra te ,  
sim ple  e v e n ts , in  th e  hope t h a t  th e  sum w i l l  
somehow p ic tu r e  th e  w hole. The e x is te n c e  o f  
th e  env ironm enta l c r i s i s  warns us t h a t  t h i s  i s  
an i l l u s o r y  hope. F o r some tim e now B io lo g is ts  
have s tu d ie d  i s o la te d  an im als and p la n t s ,  and 
B iochem ists  have s tu d ie d  m olecu les i s o la te d  in  
t e s t  tu b e s ,  accum ula ting  th e  v a s t ,  d e ta i le d  
l i t e r a t u r e  o f  modern b io lo g ic a l  s c ie n c e . Yet 
th e se  s e p a ra te  d a te  have y ie ld e d  no sums t h a t  
e x p la in  th e  ecology o f  a la k e , f o r  in s ta n c e ,  
and i t s  v u l n e r a b i l i t y . ' 6
6 . I b i d . ,  p . 18.
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Gommoner's a n a ly s is  i s  n o t meant to  demean th e  power o f th e  s c i e n t i f i c  
method, n o r to  deny th e  a b i l i t y  o f  modern sc ie n c e  to  a n a ly se  
co m p lica ted  system s by b reak in g  them in to  component p a r t s .  R a th e r , 
h is  in t e n t  i s  to  em phasise th e  fundam ental h o l i s t i c  c h a ra c te r  o f a l l  
env ironm enta l c o m p le x it ie s .
The h o l i s t i c  p e r s p e c t iv e  i s  th e  p o in t  o f  view from  which t h i s  
c h a p te r  w i l l  in v e s t ig a te  th e  m ajor f a c to r s  o f th e  c u r r e n t  e c o lo g ic a l 
c r i s i s .  The b a s ic  p o s i t io n  ta k en  i s  t h a t  due m ainly to  th e  i n t e r ­
connected  c h a ra c te r  o f  a l l  env ironm enta l phenomena, th e  converg ing  
problem s o f o v e r-p o p u la tio n  and food  s c a r c i ty ,  env ironm enta l p o l lu t io n ,  
d im in u tio n  o f w i ld l i f e  h a b i t a t ,  and d e p le tio n  o f a non-renew able 
n a tu r a l  r e s o u rc e s , p lu s  th e  m yriad o th e r  problem s b ro u g h t about by th e  
te c h n o lo g ic a l  r e v o lu t io n  o f  th e  l a s t  q u a r te r - c  e n tu ry , a r e  c r e a t in g  a 
s e t  o f  e c o lo g ic a l c r i s e s  o f p ro found  p ro p o r tio n s .
O v er-p o p u la tio n  and Food S c a rc i ty
I f  o v e r-p o p u la tio n  i s  d e f in e d  as  t h a t  c o n d itio n  under which la rg e  
numbers o f  p eo p le  in  w idely  sp read  g eo g rap h ica l a re a s  a re  
in s u f f i c i e n t l y  fe d , th e n  th e  w orld i s  c u r re n t ly  o v e r-p o p u la te d . At 
p r e s e n t ,  i t  i s  e s tim a te d  th a t  o f  th e  e a r t h 's  n e a r ly  fo u r  b i l l i o n  p eo p le , 
te n  to  tw enty  m ill io n  d ie  o f  s ta r v a t io n  o r  m a ln u tr i t io n  y e a r ly ,  300-  
500 m il l io n  a re  u n d ern o u rish ed , and 1 .6  b i l l i o n  (more th an  o n e - th i rd
no f  th e  t o t a l )  s u f f e r  from a c u te  p r o te in  d e f ic ie n c y . O v er-p o p u la tio n  
o ccu rs  because w h ile  human p o p u la tio n s  te n d  to  grow e x p o n e n tia l ly , fo o d /
7 . Rene Dumont and B ernard  R o s ie r , The Hungry F u tu re  (P ra e g e r  
P u b lis h e rs ,  I n c . ,  New York, 1969), pp . 34-35.
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food  s u p p lie s  a re  l im i te d  to  a r i th m e t ic  grow th. A d d itio n a lly , w h ile
th e  r a t e  o f grow th o f human p o p u la tio n s  co n tin u o u s ly  in c re a s e s ,  th e
r a t e  o f  grow th o f  a v a i la b le  a ra b le  la n d  rem ains c o n s ta n t .  The r e s u l t
i s ,  no m a tte r  how slow ly  human p o p u la tio n s  expand, i f  th e  b i r t h  r a t e
exceeds th e  d ea th  r a t e ,  th e n  th e  'c a r ry in g  c a p a c i ty ' o f  th e  la n d , o r
i t s  a b i l i t y  to  p roduce food , m ust e v e n tu a lly  be exceeded.
C onsequently , i t  can be reaso n ed  th a t  in  th o se  n a t io n s  where
a g r i c u l tu r a l  p ro d u c tio n  and food  im p o rts  a re  c u r r e n t ly  i n s u f f i c i e n t
to  s u s ta in  t h e i r  p o p u la tio n s ,  c o n tin u ed  p o p u la tio n  p re s s u re s  w il l
alm ost c e r t a in ly  have c a ta s t ro p h ic  r e s u l t s  in  th e  f u tu r e .  As P au l
E rr in g to n  has rem arked, ' I  c o n f id e n tly  expec t th e  tro u b lo u s  a sp e c ts
o f our p o p u la tio n  s i t u a t io n  to  be compounded th e  h ig h e r  our numbers
go, u n t i l  th e  law s o f  l i f e  a b s o lu te ly  p u t a  s to p  to  f u r th e r  
8i n c r e a s e ' .
O v er-p o p u la tio n  i s  n o t sim ply  a  fu n c tio n  o f  food  s c a r c i ty .
H ighly  i n d u s t r i a l i s e d  n a t io n s  in  which th e  r a t e  o f p o p u la tio n  grow th 
i s  r e l a t i v e l y  s ta b l e ,  and in  which food i s  abundant, can s t i l l  be 
id e n t i f i e d  a s  o v e r-p o p u la te d . F o r example, w hile  food  p ro d u c tio n  may 
be a b le  to  keep up w ith  p o p u la tio n  grow th, th e  environm ent may n o t.  
A d d it io n a lly ,  th e  in h a b i ta n ts  o f in d u s t r i a l i s e d  c o u n tr ie s  g e n e ra l ly  
produce much more w ea lth , consume more food , demand more goods and 
s e rv ic e s ,  e x t r a c t  more non-renew able re so u rc e s  from th e  e a r th ,  and 
c r e a te  more p o l lu t io n  o f a l l  k in d s  th an  do th e  in h a b i ta n ts  o f 
develop ing  n a t io n s .  Even i f  w ealth  were to  keep pace w ith  p o p u la t io n /
P au l E r r in g to n , 'O f Men and .the Lower Animais', in Pa.ul Shepard 
and D an ie l McKinley, e d s . .  The S u b v ers iv e  S c ie n ce ; E ssays tow ard 
•an Ecology o f  Man (Houghton M if f l in  C o., B oston, I 969) , p . 189.
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p o p u la tio n  grow th, th e  c a p a c ity  o f  th e  n a tu r a l  environm ent to  re c o v e r
from consequen t and in e sc a p a b le  d e g ra d a tio n s  canno t l ik e w is e  in c re a s e ;
i t  must e v e n tu a lly  d e c re a se . W hile th e  b io sp h e re  i s  f i n i t e ,  th e
demands made on i t  by i n d u s t r i a l i s e d  n a t io n s  seem to  be u n lim ite d .
The number o f p eo p le  in  th e se  n a t io n s  grow an n u a lly , and, more
im p o rtan t f o r  e c o lo g ic a l co n ce rn s , th e  p e r  c a p i ta  consum ption o f  a l l
m anufactured  goods a ls o  in c re a s e s  y e a r ly .  As a  consequence, when too
many produce and use  too  much, th e  c o n d itio n  o f  o v e r-p o p u la tio n  i s  
9s a id  to  e x i s t .
To p u t t h i s  phenomenon more g ra p h ic a l ly ,  R obert Rienow has 
e s tim a te d  t h a t  f o r  each a d d i t io n a l  number added to  th e  p o p u la tio n  o f  
th e  U n ited  S ta te s ,  th e  p la n e t  w i l l  have to  e v e n tu a lly  p ro v id e i ^6 
m ill io n  g a l lo n s  o f  w a te r, 21 th ousand  g a llo n s  o f g a s o lin e , 10 thousand  
pounds o f  m eat, 28 thousand  pounds o f  m ilk and ic e  cream , 9 thousand  
pounds o f  w heat, 100 thousand  pounds o f  s t e e l ,  and 1 th ousand  t r e e s .
In  a d d i t io n ,  f o r  each American baby bom  th e  p la n e t  w i l l  have to  
p ro v id e  space f o r  150 thousand  pounds o f  garbage , and 190 thousand  
pounds o f  p o iso n s  in  th e  a i r .  To th e se  r a th e r  so b erin g  s t a t i s t i c s  i t  
m ight be w orth n o tin g  th a t  th e  p o p u la tio n  o f  th e  U n ited  S ta t e s  i s  
in c re a s in g  by over two m ill io n  p e rso n s  p e r  y e a r .^ ^  In  o rd e r  to  g a in  
a  more p r a c t i c a l  a p p re c ia t io n  o f t h i s  phenomenon, a  com parison of 
th e  r a t e  o f  energy consum ption in  In d ia  w ith  t h a t  o f th e  U n ite d /
9 . P au l EhrHch c a l l s  t h i s  s i t u a t io n  ' .over=developm.en.t' .. See D ennis 
Ptxage.a .andJPaulJBhxlicb.,. Ark I I :  S o c ia l Response to  
E nvironm ental Im p e ra tiv e s  (Freeman and C o ., San F ra n c is c o , 1974), 
p . 3.
10. R obert Rienow and Leona T ra in  Rienow, Moment in  th e  Sun 
(B a l la n t in e  Books, I n c . ,  New York, 196?), p . 37»
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U nited  S ta te s  i s  a ls o  w orth n o tin g . G a r r e t t  de B e ll  has f ig u r e s  t h a t
each p e rso n  in  In d ia  u ses  on ly  I /8 3  r d  as  much power a s  a  c i t i z e n  o f
th e  U nited  S ta t e s .  S in c e  th e  t o t a l  p o p u la tio n  o f In d ia  i s  rough ly
two and a  h a l f  tim es  g r e a te r  th an  t h a t  o f  th e  U n ited  S ta t e s ,  i t s
t o t a l  consum ption o f  energy , in  a  g lo b a l economy o f  f a i r n e s s ,  ought
to  be p ro p o r t io n a l ly  two and a  h a l f  tim es as g r e a t .  However, I n d i a 's
t o t a l  energy consum ption i s , -  in  f a c t ,  b a re ly  1 /33  r d  o f  t h a t  o f  th e  
11U nited  S ta t e s .  Such wide d is c re p a n c ie s  in  p e r  c a p i ta  r a t e s  o f
energy consum ption i s  one o f th e  f a c to r s  t h a t  has  g e n e ra te d  a
c o n s id e ra b le  amount o f  u n re s t  among T h ird  World n a t io n s .  T h is  u n re s t
was p a r t i c u l a r l y  obvious in  th e  p o s i t io n s  tak en  by th e s e  n a t io n s  a t
bo th  th e  World Food C onference h e ld  in  Rome in  1974, and th e  World
C onference on S cience  and Technology f o r  Human Development h e ld  in
B u ch are st in  1974. As co n v in c in g ly  s t a t e d  a t  bo th  o f  th e s e
c o n fe re n c e s , th e  d isc rep a n cy  f a c t o r  i s  made p a r t i c u l a r l y  a c u te  when
th e  developed n a t io n s  i n s i s t  t h a t  th e  underdeveloped c o u n tr ie s  en ac t
m easures to  cu rb  t h e i r  p o p u la tio n  grow th, and r e d i r e c t  t h e i r  ' r i s i n g
e x p e c ta t io n s ’ f o r  an im proved s ta n d a rd  o f  l i v in g .  L a t in  American
econom ist Joao De A raujo C astro  f o r c e f u l ly  argued t h i s  ca se  when he
s ta t e d  t h a t  th e  ' im plem en tation  o f  any worldwide env ironm enta l
p o lic y  based  on th e  r e a l i t i e s  o f  th e  developed c o u n tr ie s  te n d s  to
p e rp e tu a te  th e  e x is t in g  gap in  socio-econom ic developm ent between
developed  and d evelop ing  c o u n tr ie s  and so prom ote th e  f r e e z in g  o f t h e /
12p re s e n t  in t e r n a t io n a l  o r d e r ' .
11. G a r r e t t  de B e l l ,  e d . , The E nvironm ental Handbook (B a l la n t in e  
Books, I n c . ,  New York, 1970), p . 70.
12. Joao De A raujo C a s tro , 'E nvironm ent and Development: The Case o f 
th e  D eveloping C o u n tr ie s '. ,,  in  D avid Kay and Eugene S fco ln ikoff, 
e d s . ,  World E c o -C r is is ;  I n te r n a t io n a l  O rg an iza tio n s  in  Response
( U n iv e rs ity  o f  W isconsin P re s s ,  Madison, 1972), p . 237.
'   :—- ••—■ .
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P o p u la tio n  in c re a s e ,  o f  c o u rse , i s  a  f a c to r  o f  b o th  b i r t h  and
d ea th  r a t e s .  N early  a l l  p o p u la tio n  a n a ly s ts  appear to  be in  b a s ic
agreem ent t h a t ,  in  te rm s o f a  r a p id ly  expanding p o p u la tio n , T h ird
World n a t io n s  have been th e  somewhat dubious b e n e f i c ia r i e s  o f  modem
h e a l th  m easures and advanced m ed ica l tech n o lo g y . F o r example, th e
m ed ical v i c to r i e s  o v er m a la r ia , y e llo w -fe v e r , sm allpox, c h o le ra , and
v a r io u s  o th e r  d is e a s e s  -  p a r t i c u l a r l y  th o se  a f f e c t in g  in f a n t
m o r ta l i ty  r a t e s  -  have been in s tru m e n ta l in  th e  ‘p lu n g es  in  d ea th
r a t e s  th ro u g h o u t most o f  th e  underdeveloped  c o u n tr ie s .  In  th e
decade 1940-1950 th e  d ea th  r a t e  d e c lin e d  46 p e rc e n t in  P u e rto  R ico ,
1343 p e rc e n t in  Formosa, and 23 p e rc e n t  in  Jam aica’ . I t  i s  a  t r a g i c  
iro n y  o f  c u r re n t  h is to r y  t h a t  th e  s o - c a l le d  'm ira c le  d ru g s ' and mass 
im m unisations, which have g r e a t ly  reduced  human s u f f e r in g ,  have 
ex tended  human l i f e  expectancy , and have made i t  p o s s ib le  f o r  p eo p le  ~-
to  be more healthy, have a lso  u n w itt in g ly  d is ru p te d  some o f  th e  
' n a t u r a l ' checks and b a lan ces  c o n t ro l l in g  p o p u la tio n  grow th. Death 
r a t e s  have been sh a rp ly  reduced ; b i r t h  r a t e s  rem ain la r g e ly  unchanged.
As i s  th e  case  w ith  many o f th e  te c h n o lo g ic a l  and env ironm enta l 
problem s c o n fro n tin g  modern s o c ie ty ,  man p la y s  th e  r o le s  o f  bo th  
v i l l a i n  and sa v io u r .
E nvironm ental P o l lu t io n
The p o l lu t io n  o f  th e  e a r t h 's  w a te r, a i r ,  and s o i l  i s  perh ap s th e  
most immediate v i s i b l e  dim ension o f  th e  p re s e n t  env ironm enta l c r i s i s .
As has been r e p o r te d  by o r b i t in g  a s tro n a u ts ,  th e  only  two t r a c e s  o f /
13* P au l E h r l ic h , The P o p u la tio n  Bomb, Rev. Ed. ( B a l la n t in e  Books, 
I n c . ,  New York, 1 9 7 l) ,  p . 16.
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o f  man on th e  p la n e t  from th e  p e r s p e c t iv e  o f space  a re  th e  g r e a t  w a ll 
o f China and a i r  p o l lu t io n .
The p o l lu t io n  o f  th e  a i r ,  fo rm erly  co n fin ed  to  c i t i e s  w ith  heavy 
in d u s try ,  i s  now v i r t u a l l y  w orldw ide. M e te o ro lo g is ts ,  a s  w e ll a s  th e  ^
a s tro n a u ts ,  lam ent th e  ' nebu lous v e i l  o f  a i r  p o l lu t io n  e n c i r c l in g  th e
14e n t i r e  e a r t h ' . The f ig u r e s  o f  a i r  p o l lu ta n t s  a re  s ta g g e r in g . F o r 
example, in  th e  U n ited  S ta t e s ,  b e fo re  law s govern ing  th e  em issions 
from au tom ob iles  went in to  e f f e c t  in  1973» motor v e h ic le s  a n n u a lly  
e m itte d  .66 m il l io n  to n s  o f carbon monoxide, 1 m il l io n  to n s  o f s u l f u r  
ox id e , 6 m ill io n  to n s  o f  n i t ro g e n  ox id e , 12 m ill io n  to n s  o f hydro­
carb o n s, and 3 m ill io n  to n s  o f  p a r t i c u l a t e  m a tte r  in to  th e  atm osphere.
Though r e s t r i c t i o n s  on em issions a re  c u r r e n t ly  in  e f f e c t ,  th e  
e s c a la t in g  number o f  in te m a l-c o m b u s tio n  v e h ic le s  keeps th e  t o t a l  
tonnage o f em issions a s  h ig h  a s  b e fo re  th e  c o n t ro ls .  U n ited  S ta te s  
i n d u s t r i a l  em issio n s, o f which th e  p r in c ip a l  so u rces  a re  iro n  and 
s t e e l  m i l l s ,  p e tro leum  r e f i n e r i e s ,  chem ical p la n t s ,  and pu lp  and 
p ap er m i l l s ,  t o t a l  over 2 m ill io n  to n s  o f carbon monoxide, 9 m il l io n  
to n s  o f s u l f u r  o x id e , and 1 m il l io n  to n s  o f hydrocarbons a n n u a lly .
To th e s e  must be added 12 m ill io n  to n s  o f carbon monoxide, s u l f u r  
o x id e , hydrocarbons, n i t ro g e n  o x id e , and p a r t i c u l a t e  m a tte r  r e s u l t in g  
from th e  h e a tin g  o f  re s id e n c e s  and o f f i c e s ,  and from  m u n ic ip a l-  
i n d u s t r i a l - p r iv a t e  t r a s h  b u rn in g . The t o t a l  annual y ie ld  from th e  
U n ited  S ta te s  a lo n e  i s  ov er 200 m ill io n  to n s  o f  nox ious p o l lu t io n  
in to  th e  atm osphere. T h is eq u a tes  to  between tw o - th ird s  and th r e e -
q u a r te r s  o f  a  to n  o f  a i r  p o l lu t io n  f o r  every  perso n  l iv in g  in  th e
15U nited  S ta t e s .
14. P au l E h r l ic h  and Anne E h r l ic h ,  P o p u la tio n  R esources and 
E nvironm ent, 2nd e d . , (Freeman and C o., San F ra n c isc o , 1972), 
p . 207.
15. I b i d . ,  p . 147. /
,
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Two p a r t i c u l a r  w orrisom e problem s a s s o c ia te d  w ith  a i r  p o l lu t io n ,  
and o f s p e c ia l  concern  to  e n v iro n m e n ta lis ts ,  a re  tem p era tu re  
in v e rs io n s  and th e  g reenhouse e f f e c t  ( s e e  C hap ter One), In  a 
te m p era tu re  in v e rs io n , when s u r fa c e  a i r  i s  tra p p e d  b en ea th  a  la y e r  o f 
warmer a i r ,  p o l lu ta n t s  a r e  p re v e n te d  from being  d is p e rs e d  in to  th e  
upper atm osphere. T h is  can r a i s e  th e  c o n c e n tra tio n  o f  p o l lu ta n t s ,  
e s p e c ia l ly  carbon d io x id e , to  dangerous le v e l s  -  le a d in g  to  
r e s p i r a to r y  a ilm e n ts  and, p e rh a p s , d e a t h . T h e  greenhouse e f f e c t ,  
where h ig h  l e v e ls  o f a tm ospheric  carbon d io x id e  abso rb  u l t r a v i o l e t  
s o la r  energy , r e s u l t s  in  th e  h e a t in g  up o f  th e  e a r th ’ s atm osphere.
As d isc u sse d  in  th e  second p a r t  o f c h a p te r  One, even a  tem p era tu re  
r i s e  o f on ly  two d eg rees  f a h r e n h e i t  would i n i t i a t e  a  m e ltin g  o f  th e  
p o la r  ic e  cap s . I t  ap p ea rs  to  be g e n e ra lly  e s tim a te d  th a t  th e  le v e l  
o f carbon d io x id e  in  th e  atm osphere has r i s e n  from 190 p a r t s  p e r  
m ill io n  (ppm) to  33O ppm d u rin g  th e  tw e n tie th  c e n tu ry . The p r in c ip a l  
so u rce  o f  t h i s  d ram atic  in c re a s e  in  atm ospheric  carbon d io x id e  has 
been th e  com bustion o f  f o s s i l  f u e l s  in  au tom obiles and in  fu rn a c e s .
A nother form o f a i r  p o l lu t io n  has been by ch lo ro flu o ro m eth an e  
g a s s e s , which a re  used  in  r e f r i g e r a n t s  and a e ro s o l p r o p e l la n ts .  I t  
i s  f e a re d  th a t  th e s e  g a s se s  can d e s tro y  th e  e a r t h 's  ozone la y e r ,  
which a c t s  as  a p r o te c t iv e  s h ie ld  a g a in s t  th e  s u n 's  in te n s e  u l t r a ­
v io l e t  r a d ia t io n .  A lthough th e  u se  o f  some a e ro s o l p r o p e l la n ts  have 
been banned in  many c o u n t r ie s ,  th e  u n r e s t r i c te d  use o f 'r e f r i g e r a n t s  
c o n tin u e s . P erhaps th e  most a la rm ing  a sp e c t o f  t h i s  h aza rd  i s  th e  
tim e la g  in v o lv ed ; f o r  even i f  a l l  ch lo ro flu o ro m eth an es were banned/
16 . R ich a rd  Wagner, Environm ent and Man (W.W. N orton and G o., New 
York, 1971) ,  p . 185.
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banned from use  im m ediately , i t  would s t i l l  ta k e  s e v e ra l  decades f o r
what has a lre a d y  been d is p e rs e d  to  re a c h  th e  s t r a to s p h e re  and r e a c t ,
17to  a  p o t e n t i a l l y  dangerous d eg ree , upon th e  ozone la y e r .
The r e le a s e  o f sewage, b o th  raw and t r e a te d ,  in to  r i v e r s ,  s tream s,
la k e s ,  and se a s  i s  y e t  a n o th e r form  o f  p o l lu t io n  which w e ll i l l u s t r a t e s
th e  e c o lo g ic a l r u le  t h a t  w ith  p o l lu t io n ,  q u a n t i ty  i s  q u a l i t y . Here
a g a in , th e  volume o f  th e  p o l lu ta n t s  be ing  dumped in to  th e  environm ent
is . s ta g g e r in g . F o r example, New York G ity  a lone  d isc h a rg e s  over 200
18m ill io n  g a l lo n s  o f  w aste sewage in to  th e  Hudson R iv e r d a i ly .
Compounding th e  problem  o f t h i s  huge volume o f  w aste , i s  th e  f a c t  t h a t
ro u g h ly  40 p e rc e n t o f  th e  w o r ld 's  m un ic ipa l sew age-trea tm en t system s
a re  o u t-d a te d  and in a d e q u a te . I t  has been e s tim a te d  th a t  in  th e
U n ited  S ta t e s ,  one thousand  com m unities se rv ed  by m u n ic ip a l sewage
system s a re  an n u a lly  added to  th e  l i s t  o f  th o se  which have outgrown
19t h e i r  tre a tm e n t system s.
Even g r e a te r  in  volume th a n  m un ic ipa l sewage system s a re  
i n d u s t r i a l  w astes , which c o n t r ib u te  60 p e rc e n t o f  a l l  w ater p o l lu t io n  
in  th e  U n ited  S ta t e s .  Over 3OO thousand  w a te r-u s in g  in d u s t r i e s  
d isc h a rg e  e f f lu e n ts  such a s  le a d ,  d e te rg e n ts ,  s u l f u r i c  a c id , hydro­
f lu o r i c  a c id , p h en o ls , benzenes, and amonia in to  American w aterw ays. 
Through 1972, in  f a c t ,  th e  m eat-pack ing  in d u s try  o f  th e  U n ite d /
17 . F or a  tho rough  d is c u s s io n  o± t h e  ch lo ro flu o ro m eth an e  haza rd  see  
W illiam  O phuls, Ecology and th e  P o l i t i c s  o f  S c a r c i ty  (W.H. 
Freeman and G o., San F ra n c isc o , 1977)> p . 108.
18. P au l Lutz and P au l S an tm ire , E c o lo g ic a l Renewal ( F o r t r e s s  P re s s ,  
P h ila d e lp h ia ,  1972), p . 39*
1 9 . P h i l ip  Noble and John Deedy, e d s . ,  The Gomule t e E c o lo g ic a l F ac t 
Book (Doubleday and G o., Garden G ity , N .Y ., 1972), p . 222.
■ 'f t - '  -i - ______________I_______:___
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U nited  S ta te s  Midwest d isc h a rg e d  anim al w astes -  in c lu d in g  i n t e s t i n e s ,
g re a s e , and paunch manure -  d i r e c t l y ,  w ith o u t tr e a tm a a t,  in to  th e  
20M isso u ri R iv e r . I n d u s t r i a l  o p e ra tio n s  a re  th e  so u rce  o f  v a ry in g
form s o f p o l lu t io n ;  le a d , m ercury, ph en o l, and s u l f u r  congounds a re
a l l  to x ic  to  a q u a tic  o rgan ism s. O th er e f f lu e n ts  change th e  PH o f th e
w ater ( th e  degree  o f  a c id i ty  o f  a l k a l i n i t y ) . One o f th e  most
s e r io u s  t h r e a t s  to  th e  hydrosphere  has been th e  in d is c r im in a te
pumping and p ip in g  o f  chem ica ls  in to  r i v e r s  and la k e s .  F o r example,
i t  has been e s tim a te d  th a t  in  th e  p e r io d  from 1958 to  1972 a lo n e , over
50 m ill io n  f i s h  d ie d  in  th e  M is s is s ip p i  R iv e r  from v a r io u s  s o r t s  o f
21i n d u s t r i a l  p o iso n s .
The p r o p e r t i e s  o f  c lo r in a te d  hydrocarbons make them p a r t i c u l a r ly
dangerous a t  every  p o in t  o f th e  h y d ro sp h eric  c y c le . R esidue from
t h e i r  u se  in  a g r ic u l tu r e  f i l t e r s  in to  r i v e r s ,  la k e s ,  e s tu a r i e s ,  and
oceans. T h e ir  in h e re n t s t a b i l i t y  in s u re s  t h e i r  long  re s id e n c e  in  th e
ecosystem . The average  h a l f - l i f e  f o r  DDT, in  f a c t ,  i s  more than  a
decade. A d d itio n a lly ,  th e  'm o b i l i ty ' f a c to r  o f  th e se  hydrocarbons i s
a n o th e r p ro p e r ty  t h a t  le n d s  to  t h e i r  wide d i s t r i b u t io n .  P au l E h r l ic h
re c o rd s  t h a t  DDT has been d isc o v e re d  in  th e  t i s s u e s  o f  f ro g s  l i v in g
h ig h  in  a re a s  o f  C a l i f o r n i a 's  S ie r r a  Nevada m ountain ran g e  th a t  have
n ev er been sp rayed  w ith  DDT. F u r th e r ,  E h r l ic h  c o n tin u e s , 'DDT
c o d i s t i l l s  w ith  w ate r; when w ate r e v ap o ra te s  and e n te r s  th e  atm osphere > 
22DDT goes w ith  i t '  to  r e tu r n  in  th e  r a in s .  C h lo r in a te d  h y d ro carb o n s/
20. L utz and S an tm ire , o p .c i t . ,  p . 40.
21. F rank Graham, S in ce  S i l e n t  S pring  (Houghton M iffIan  C o., B oston, 1974), p . 103.
22. E h r l ic h  and E h r l ic h ,  o p .c i t . ,  p . 207.
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hydrocarbons have one f u r th e r  c h a r a c t e r i s t i c  -  th e y  become c o n c e n tra te d
in  th e  f a t s  o f  o rgan ism s. Given th e  n a tu re  o f food  c h a in s , t h e i r
c o n c e n tra tio n  i s  q u i te  low in  th e  sm a lle r  an im als and f i s h .  However,
th e  l e v e l  in  l a r g e r  p r e d a to r s ,  a s  w e ll a s  in  man who consumes th e s e
23p re d a to r s ,  te n d s  to  be q u i te  h i g h . •
Crude pe tro leum  and p o iso n s  o f  th e  'o rg an o -p h o sp h a te ' and 
' ca rb am ate ' v a r i e t i e s  can a lso  be added to  th e  c h lo r in a te d  hydrocarbons 
to  y ie ld  a t o t a l  o f  w e ll over one thousand  d i f f e r e n t  chem ical p ro d u c ts  
which have been in d is c r im in a te ly  dumped in to  th e  w o r ld 's  w a te rs .
R ich a rd  F a lk  e s tim a te s  t h a t  th e  amount o f  petro leum  e i th e r  le ak ed ,
24dumped, o r  pumped in to  th e  se a s  i s  over one m ill io n  to n s  p e r  y e a r .
Not in c lu d e d  in  t h i s  t o t a l  a re  s p e c ta c u la r  ta n k e r  a c c id e n ts  which a re  
l i k e l y  to  o ccu r more f r e q u e n t ly  a s  more o i l  i s  t r a n s p o r te d  by sea .
The 'o rg a n o -p h o sp h a te ' and ' carbam ate ' compounds a re  found in  p ro d u c ts  
as d iv e rs e  a s  p e s t i c id e s ,  p a in t s ,  and f lo o r  waxes. A lthough i t  i s  
i l l e g a l  in  many c o u n tr ie s  to  u n c r i t i c a l l y  p o l lu te  th e  environm ent w ith  
th e se  to x ic  ch em ica ls , th e  sh e e r  volume o f  p a s t  p o l lu t io n ,  p lu s  th e  
r e s id u a l  e f f e c t s  o f  c h lo r in a te d  hydrocarbons y e t  to  be broken down, 
c o n tin u e  to  make w ater p o l lu t io n  a  m ajor concern .
P o llu t io n  o f  th e  s o i l  i s  n e a r ly  always th e  r e s u l t  o f  m isuse and 
overuse  o f  chem ical p e s t i c id e s ,  h e rb ic id e s ,  fu n g ic id e s ,  and 
f e r t i l i z e r s .  These a re  su b s ta n c e s  n o t found in  n a tu re  which degrade 
th e  s o i l  bo th  by d i r e c t  p o l lu t io n  and by red u c in g  th e  c a p a c ity  o f  th e /
23. I b i d . ,  p . 204.
24, R ic h a r d - E a lk JIhls. Endangered P la n e t:  P ro sp e c ts  ^ d  P ro p o sa ls  
f o r  Human S u rv iv a l (Random House, New York, 1 9 7 l) ,  P . 205.
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th e  s o i l  to  p roduce i t s  own f e r t i l i s i n g  humus and n a tu r a l  defen ces  
a g a in s t  b a c t e r i a l  and v i r a l  d is e a s e s  and in s e c t  in f e s t a t i o n s .  And, 
o f  co u rse , th e  s o i l  i s  p o l lu te d  b io lo g ic a l ly  -  n o t to  m ention 
a e s th e t i c a l ly  -  by d e p o s it in g  s o l id  w aste on i t ,  and b u ry ing  w aste 
under i t .
There appea rs  th e n , to  be a t  l e a s t  th r e e  h a rd  le s s o n s  o f  ecology 
to  be le a rn e d  from th e  v a r io u s  form s o f env ironm enta l p o l lu t io n .  The 
f i r s t  i s  th e  p r in c ip le  o f  in te r r e la te d n e s s  which i s  c l e a r ly  
dem onstra ted  by th e  f a c t  t h a t  p o l lu ta n t s  in tro d u c e d  in to  e i th e r  w ater, 
a i r ,  o r  s o i l  e v e n tu a lly  appear in  th e  o th e r  two. Because o f  i n t e r ­
dependence, p o l lu t io n  w i l l  n o t s ta y  p u t .  The e n t i r e  b io sp h e re  
becomes h o s t to  p o l lu ta n t s  d isc h a rg e d  in  o r ig in a l ly  c irc u m sc rib ed  
l o c a l i t i e s ,  and, in  th e  ca se  o f  r e l a t i v e l y  s ta b le  compounds such as  
DDT, t h e i r  damage i s  c o n t in u a lly  compounded r a th e r  th a n  d im in ish ed  as 
th ey  work t h e i r  way th rough  th e  s o i l ,  th e  atm osphere, th e  s e a s , and, 
e v e n tu a lly , v a r io u s  p l a n t ' and an im al s p e c ie s .
A second le s s o n  to  be le a rn e d  i s  t h a t  in  th e  ca se  o f  p o l lu t io n ,  
q u a n t i ty  i s  q u a l i ty .  A ll n a tu r a l  ecosystem s p o sse ss  rem arkab le  
a b i l i t i e s  o f  s e l f - c l e a n s in g .  But each has a  th re s h o ld  beyond which, 
th e se  s e l f - c le a n s in g  mechanisms become overlo ad ed  and d is f u n c t io n a l .
The problem  o f  th re s h o ld  i s  g r e a t ly  enhanced, however, when p o l lu ta n t s  
a re  n o t n a tu r a l  su b s ta n c e s . In  t h i s  ev en t, th e  th re s h o ld  i s  b reached  
in s ta n t ly .  There i s  sim ply no way f o r  ecosystem s to  r i d  them selves o f 
su b s tan ces  w ith  which th e y  have n o t evolved , and f o r  which, th e re fo re ,  
th e y  have no c le a n s in g  mechanism.
The f i n a l  le s so n  fo llo w s  from th e  o th e r  two. Any su b stan ce  n o t 
found in  n a tu re  which i s  in tro d u c e d  in to  n a tu re ,  w i l l  be damaging to  
i t .  The lo n g , slow  p ro c e ss  o f n a tu r a l  s e le c t io n  has f i t t e d  each 
ecosystem  f o r  th e  decom position  and re a b so rp tio n  o f  o rg an ic  su b s ta n c e s /
■ ;
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su b s ta n c e s  produced  by i t .  As B arry  Gommoner has s ta t e d :  ’One o f  th e  
s t r i k i n g  f a c t s  abou t th e  ch em is try  o f  l i v in g  system s i s  t h a t  f o r  
every  o rg an ic  su b stan ce  produced by a  l i v in g  organism , th e r e  e x i s t s ,  
somewhere in -n a tu r e ,  an enzyme cap ab le  o f b reak in g  th a t  su b stan ce  down. 
In  e f f e c t ,  no o rg an ic  su b s tan ce  i s  sy n th e s is e d  u n le s s  th e r e  i s
25p ro v is io n  f o r  i t s  d e g ra d a tio n ; r e c y c l in g  i s  th e re fo re  e n f o r c e d '.
Any man-made su b stan ce , th e r e f o r e ,  i s  u n lik e ly  to  be abso rbed  by a 
n a tu r a l  system  f o r  which th e  su b s tan ce  i s  n o t f i t t e d ,  and th e  su b s tan ce  
w i l l  accum ulate  undegraded; cau s in g  damage to  th e  b a lan ce  o f  th e  
ecosystem , w h ile , a t  th e  same tim e , endangering  o th e r  system s to  which 
th e  su b s tan ce  then  sp re a d s . The re le v a n c y  o f  t h i s  le s s o n  to  th e  
c r e a t io n  o f  s ta b le ,  r e l a t i v e l y  t im e le s s  r a d io a c t iv e  w aste m a te r ia ls  
from n u c le a r  techno logy  i s  obv ious.
D im inution o f W ild li fe  H a b ita t
The modem a c c e le r a t io n  o f  la n d  c le a ra n c e  has had th e  e f f e c t  o f  
d e s tro y in g  w i ld l i f e  h a b i t a t  a t  an enormous r a t e .  C le a rin g  la n d  f o r  
c u l t iv a t io n ,  f o r  i n d u s t r i a l  developm ent, f o r  com m ercial and 
r e s i d e n t i a l  c o n s tru c t io n ,  f o r  lum bering , s t r i p  m ining, and o i l  
e x p lo ra tio n  has a c c e le r a te d  w ith  th e  demands o f  in c re a s e d  p o p u la tio n s  
f o r  more o f e v e ry th in g . K eeping pace w ith  t h i s  a c c e le r a t io n  has been 
th e  developm ent o f  te c h n o lo g ic a l  means w ith  which even l a r g e r  a re a s  
can be c le a re d  ev e r more q u ic k ly . As re p o r te d  by F rank E ig e r , 'o u r  
earthm oving m achinery i s  becoming in c re a s in g ly  p o w erfu l, w ith  sh o v e ls  
now commanding 18 thousand  horsepow er. These g o l ia th s  a re  t a l l e r /
25• Commoner, o p . c i t . ,  p . 40.
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t a l l e r  th a n  a  2 0 -s to re y  b u ild in g , lo n g e r  th an  a c i t y  b lo c k , and w ider 
th an  an e ig h t- la n e  highway, w ith  a  d ig g e r t h a t  can d ig  200 thousand  
to n s  o f  e a r th  a  day ' The in c re a s in g  use  o f t h i s  in c re d ib ly  
pow erfu l techno logy  on a  g lo b a l s c a le  has le d  C olin  B ertram  to  
conclude:
'A l l  in  a l l ,  th e  p ro s p e c ts  f o r  o th e r  la rg e  
v e r te b r a te s ,  and f o r  sm all ones too  -  to  say 
n o th in g  a t  a l l  o f  o th e r  an im als and p la n t  
com m unities -  cou ld  s c a rc e ly  be worse than  
they  a re  today  in  th e  fa c e  o f  overwhelming 
co m p e titio n  from humankind. The fo rc e  o f 
co m p e titio n  in c re a s e s  g e o m e tr ic a lly  -  each 
y e a r  th e  r a t e  o f  in c re a s e  . i t s e l f  in c re a s e s  
-  because t h a t  i s  what m an 's numbers d o . ' 27
In  th e  U n ited  S ta t e s ,  126 s p e c ie s  o f r e p t i l e s ,  b i r d s ,  and mammals
a re  p r e s e n t ly  l i s t e d  a s  be ing  in  imminent danger o f  e x t in c t io n ,  w ith
more th a n  26 thousand  sp e c ie s  o f p la n ts  being  co n s id e re d  f o r  s im ila r  
28l i s t i n g .  T h is  i s  l a rg e ly  a  p ro d u c t o f th e  f a c t  t h a t  over one m ill io n
29a c re s  o f  w i ld l i f e  h a b i t a t  a r e  an n u a lly  d e s tro y ed  in  th e  U n ited  S ta t e s .
In  A fr ic a  and A sia , th e  l i o n ,  t i g e r ,  ch ee tah , le o p a rd , e le p h a n t, 
rh in o c e ro s ,  and g o r i l l a  a re  a l l  d isa p p e a rin g  a t  th e  hand o f n o t on ly  
h u n te rs  and p o ach e rs , b u t a lso  th ro u g h  a g r i c u l tu r a l  developm ent which i s  
n o t even keep ing  up w ith  th e  needs o f  burgeoning human p o p u la tio n s .
P la n t  p o p u la tio n s , p a r t i c u l a r l y  t r e e s ,  a re  a lso  b e in g  d e s tro y e d  a t  
r a t e s  d e tr im e n ta l to  env ironm enta l f i t n e s s .  T h is  d e s tru c t io n  has h ad /
26 . F rank E ig e r , 'P e s t i c id e s  in  ou r E co sy s tem ', in  S hepard  and 
McKinley, e d s . , o p .c i t . ,  p . 252.
27 . C o lin  B ertram , 'Man P r e s s u r e ',  i b i d . ,  p . 213.
28 . John Dunn, 'W ild l i f e  -  Causes f o r  a l a r m ', N a tio n a l W ild l i f e ,
No. 14, February-M arch, 1976, p . 18.
2 9 . Bob_8.trahm,.._' Eor_Our Q u a lity  o f L ife :  A S teady  D ow nhill S l i d e ' ,  
N a tio n a l W ild li fe ,  No, 12, February-M arch, 1974, p . 8 .
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had two in s id io u s  e f f e c t s .  One i s  t h a t  th e  b e n e f i t s  o f  p ho to ­
s y n th e t ic  a c t io n  a re  l o s t  w ith  th e  p la n t s .  Of a l l  th e  p o l lu ta n t s  man 
dumps in to  th e  atm osphere, th e  l a r g e s t  in  volume a re  p a r t i c u l a t e  
m a tte r  and carbon d io x id e . S in ce  g reen  p la n ts  c o n v e rt carbon  d io x id e  
in to  u sa b le  oxygen, any d e g ra d a tio n  o f p la n t  com m unities red u ces  th e  
c a p a c ity  o f  p la n t  p h o to sy n th e s is  to  c le a n se  th e  atm osphere. The 
second e f f e c t  i s  t h a t  any s ig n i f i c a n t  re d u c tio n  in  th e  d iv e r s i ty  o f  
n a tu r a l ly  o c c u rr in g  s p e c ie s  in  a  g iv en  ecosystem  w i l l  weaken th e  
r e s i s ta n c e  o f  t h a t  system  to  im balance and c o l la p s e .
'A s incom ple te  as  ou r knowledge may be concern ing  
th e  o p e ra t io n  o f  th e  n a tu r a l  system s th a t  
su p p o rt human l i f e ,  one c a rd in a l  p r in c ip le  now 
seems c le a r ;  th e  a b i l i t y  o f  e c o lo g ic a l system s 
. . .  to  p e r s i s t  and perform  t h e i r  fu n c tio n  in  th e  
fa c e  o f  th e  in e v i ta b le  env ironm ental change i s  
r e l a t e d  to  th e  com plex ity  o f  th o se  ecosystem s.
The more sp e c ie s  t h a t  f lo u r i s h  and sh a re  
s u b s t a n t i a l l y  in  th e  energy th a t  flow s th rough  
an ecosystem , th e  more s t a b l e  t h a t  system  i s  
l i k e l y  to  be . . . '  30
C onversely , th e  more s im p l if ie d  th e  system  i s  fo rc e d  to  become, th e
more p rone i t  w i l l  be to  th e  rav ag e s  o f  p la n t  d is e a s e s ,  in s e c t
in f e s t a t io n s ,  chem ical t o x i c i t y ,  and o v e r - in te n s iv e  c u l t iv a t io n .  I t
i s  g e n e ra l ly  claim ed  th a t  as much as o n e - th i rd  o f  th e  e a r th ’s p la n t
cov er h as  a lre a d y  been e ra d ic a te d  by human a c t io n .  More im p o rta n tly ,
p e rh ap s , i s  th e  f a c t  t h a t  t h i s  d e s tru c t io n  i s  c o n tin u in g  a t  an
e x p o n e n tia l r a t e .
D ep le tio n  o f N a tu ra l R eso u rces /
30 . R a u l .E h r l ic h , 'How Long can th e  P la n e t  S upport Us?' , I n te r n a t io n a l  
W i ld l i f e , No. 4 , M arch-A pril, 1974, p . 22.
-  9 2  -
31. Strom , o p . c i t . ,  p . 9 .
32. A-more-grim...pi.ctxire„JLS_painted by R obert H eilb row er in  An In q u iry  
in to  th e  Hum^ P ro sp e c t (C aldw ell and Boyers P u b lis h e r s ,  L td .,  
London, 1975)> c h a p te rs  2 and 5-
33* E h r l ic h ,  o p .c i t . ,  p .  2 3 .
:
D ep le tio n  o f N atu ra l. R esources
As p re v io u s ly  d is c u s se d  in  th e  economics s e c t io n  o f  C hap ter One,
many o f  th e  re so u rc e s  produced  in  th e  e a r th  over enormous s t r e tc h e s
o f  g eo lo g ic  tim e a re  be ing  e x tra c te d  and consumed in  a  g eo lo g ic
i n s t a n t .  L ike  th e  w i ld l i f e  s p e c ie s  ex te rm in a ted  by man, once th e se
re so u rc e s  a re  gone, th e y  a re  l o s t  to  th e  e a r th  f o r  a l l  tim e . In
a d d i t io n  to  th e  r a p id  d e p le t io n  o f  n a tu r a l  gas and o 'i l ,  i t  h as  been
e s tim a te d  th a t  th e  U n ite d  S t a t e s '  s u p p lie s  o f  iro n  w i l l  be exhausted  sf
in  72 y e a rs ;  copper in  3 8 ; z in c  in  2 8 ; le a d  in  2 7 ; and b a u x ite  in  on ly  
315 y e a rs .  However, more s ig n i f i c a n t  th an  th e  u t t e r  d e p le tio n  o f 
th e se  re so u rc e s  i s  th e  o v e r a l l  e f f e c t  which re so u rc e  d e p le tio n  has on 
th e  b io sp h e re . The more re s o u rc e s  used , th e  more p o l lu t io n  e x p e lle d  
in to  th e  b io sp h e re . I t  i s  n o t e n t i r e ly  u n lik e ly  t h a t  f u tu r e  eco­
c a ta s tro p h e s ,  caused  by p o l lu t io n  w i l l ,  th rough  th e  phenomenon o f  
in te rd ep en d en c e , ch a in  r e a c t  in to  much g r e a te r  d i s a s t e r s .  S o c ia l ,  
p o l i t i c a l ,  and economic d i s in te g r a t io n ,  fo llo w in g  c lo s e  upon th e  h e e ls
o f such d i s a s t e r s ,  may be s u f f i c i e n t  to  p u t a  h a l t  to  heavy
32i n d u s t r i a l i s a t i o n  in  one re g io n  a f t e r  a n o th e r. As s t a t e d  by P au l
E h r l ic h ,  ' u l t im a te ly , env ironm enta l c o n s t r a in ts  w i l l  p ro b ab ly  l i m i t
th e  amount o f  re s o u rc e s  a v a i la b le  to  man b e fo re  th ey  a re  t o t a l l y  
33ex h au sted * .
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A nother f a r - r e a c h in g  consequence o f m assive use  o f  non­
rem ovable re s o u rc e s  f o r  th e  g e n e ra tio n  o f energy i s  t h a t  th e  more 
h ig h ly  i n d u s t r i a l i s e d  th e  economy becomes, th e  low er in  th e  food  
ch a in  th e  se a rc h  f o r  energy ta k e s  p la c e .  In  o th e r  words, when energy 
i s  tap p ed  c lo s e  to  th e  to p  o f  th e  food  ch a in , i t  r e l i e s  on p ho to ­
s y n th e t ic  energy from g reen  p la n ts  and from th e  an im als which consume 
th e s e  p la n t s .  When energy i s  tap p ed  low er in  th e  food  c h a in , from , 
f o r  example, f o s s i l  f u e l s ,  l e s s  energy i s  consumed by in te rm e d ia ry  
sp e c ia s  and more i s  a v a i la b le  to  man and h i s  m achines. The more 
such energy i s  u t i l i s e d ,  th e  h ig h e r  numbers o f  p eo p le  which can be 
su p p o rted . E v e n tu a lly , however, th e  env ironm ental damage from th e  
use  o f such energy so u rces  overwhelms th e  c a p a c ity  o f n a tu r a l  system s 
to  re c o v e r . Among o th e r  th in g s ,  t h i s  means t h a t  by th e  tim e th e se  
energy so u rces  a re  ex h austed , th e  p o l lu t io n  caused  by t h e i r  u se  w il l  
have w holly degraded  th e  p h o to s y n th e tic  c a p a b i l i t i e s  o f  g reen  p la n t s .  
Having th u s  exhausted  energy a t  th e  low est end o f th e  food  ch a in , man
w i l l  th e n  be unab le  to  r e tu r n  to  even th e  p a l e o l i t h ic  l i f e - s t y l e  o f
34draw ing energy e x c lu s iv e ly  from  th e  to p  o f th e  food  c h a in . In  t h i s  
c a se , th e  b io sp h e re  would be q u i te  a s  e f f e c t iv e ly  dem olished as by a 
th e rm onuclear war, and be q u i te  a s  u n in h a b ita b le .
34 . The e x p la n a tio n  o f th e  r e la t io n s h ip  o f  energy to  p h o to sy n th e s is  
used  h e re  comes from Bem d Heinrich.,.. ’The Energy C r i s i s ;  A 
B io lo g ic a l V antage P o in t ’ , New York Tim es, Sunday, November 25» 
1973" The c o n c lu s io n s , however, a re  my own.
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ENVIRONMENTAL RESPONSIBILITY
Given th e  s t a t e  o f th e  e a r t h 's  e c o lo g ic a l c r i s i s ,  i t  i s  obvious 
t h a t  th e  cause  o f  th e  p red icam en t r e s t s  w ith  human sh o r ts ig h te d n e s s  
a n d /o r  i r r e s p o n s ib le  a rro g an ce  tow ard th e  n a tu r a l  environm ent. W hile 
i t  can be a rgued  th a t  th e r e  a r e  ways in  which th e  p ro c e sse s  o f  n a tu re  
them selves d is tu rb  th e  i n t r i n s i c  e c o lo g ic a l b a lan ce  o f th e  p la n e t ,  
th e  p re s e n t  d e te r io r a t io n  o f  th e  b io sp h e re  i s  a lm ost e x c lu s iv e ly  th e  
p ro d u c t o f  human a g r i c u l tu r a l  and in d u s t r i a l  te c h n o lo g ie s , a s  
developed  and p r a c t ic e d  by W e s te rn -s ty le  i n d u s t r i a l i s a t i o n .
M erely two decades ago, i t  was commonly assumed t h a t  th e  
c h a ra c te r  o f W estern in d u s tr ia l i s m  was th e  model o f  'p r o g r e s s ' , and 
th a t  any n a t io n 's  degree  o f ' developm ent' co u ld  be judged  by how f a r  
i t  had 'p ro g re s s e d ' tow ard th e  W estern g o a l o f  i n d u s t r i a l i s a t i o n .
In  th e  m id-1960s ,  however, two m ajor movements o f  d is s e n t  a ro se  
which a t ta c k e d  t h i s  model o f  ' d ev e lo p m en ta lism '. One of- them o ccu rred  
p r im a r i ly  among s o c ia l  th in k e r s  in  th e  T h ird  World, e s p e c ia l ly  L a tin  
Am erica, who began to  r e j e c t  th e  id e a  o f  developm ent f o r  t h a t  o f 
l i b e r a t i o n .  These c r i t i c s  argued  th a t  th e  poor c o u n tr ie s  were poor 
n o t because th e y  were 'u n d e rd e v e lo p e d ', b u t because th e y  were m is- 
developed . A ccording to  t h i s  argum ent, th e  e c o lo g ic a l c r i s i s  i s  a 
p ro d u c t o f  th e  way in  which p a r t i c u l a r l y  e x p lo i ta t iv e  c la s s e s ,  r a c e s ,  
and n a t io n s  u se  and abuse n a tu r a l  re so u rc e s  and a v a i la b le  
te c h n o lo g ie s . T ech n o lo g ica l ' f i x e s ' ,  i t  was con tended , a re  - always in  
th e  i n t e r e s t s  o f  th e  pow erfu l and dom inant, a re  alw ays g ea red  to  th e  
im m ediate, and always le a d  to  g r e a te r  problem s a t  a  l a t e r  d a te .  Out 
o f  t h i s  b a s ic  th e s i s  g ra d u a lly  evolved  th e  n o tio n  th a t  th e  
s c i e n t i f i c  method i t s e l f  i s  d e fe c t iv e ;  t h a t  because  s c i e n t i f i c  t r u t h s /
■ 'i
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t r u t h s  a re  in h e re n t ly  tem p o ra l, a  s o c ie ty  based  on t h e i r  impermanence 
w i l l  be in c re a s in g ly  le d  in to  s o c ia l  r e la t iv i s m  and chaos. S c ien ce  
and i t s  te c h n o lo g ic a l a p p l ic a t io n s ,  i t  was concluded , have to  be
shunned i f  an e c o lo g ic a l b a lan ce  i s  to  be r e s to r e d .
The second movement, which a t ta c k e d  th e  concep t o f  W estern 
'd e v e lo p m e n ta lism ', a ro s e  o u t o f th e  'New Age' p h ilo so p h y  in  th e  W est, 
and p e rc e iv e d  th e  e c o lo g ic a l c r i s i s  a s  an outgrow th  o f  th e  Judeo- 
G h r is t ia n  r e l i g io u s  h e r i ta g e .  Spokesmen f o r  t h i s  camp, such as Lynn 
W hite, J r . ,  A rnold  Toynbee, Theodore Roszak, Jackson  Lee I c e ,  Ian  
McHarg, and o th e rs  argued  t h a t  W estern theo lo g y  i s  b a s ic a l ly  
e c o lo g ic a l ly  b an k ru p t; t h a t  th e  b i b l i c a l  an th ro p o c en tric -an th ro p o m o rp h ic  
t r a d i t i o n  r e le g a te s  n a tu re  to  v i r t u a l  inconsequence, and a llo w s f o r  i t s  
m in d less  e x p lo i ta t io n .  These c r i t i c s  id e n t i f i e d  th e  ro o ts  o f th e  
e c o lo g ic a l c r i s i s  as  deep ly  r e l i g io u s ,  and th e y  c a l le d  f o r  th e  
developm ent o f a  new. W estern e th ic  o f  c o n se rv a tio n  th a t  would be
t o t a l l y  d iv o rce d  from  th e  a rro g an ce  o f  th e  C h r is t ia n  t r a d i t i o n .  Only
t h i s ,  th ey  argued , would save th e  b io sp h e re  from t o t a l  c o l la p s e .
W hile i t  i s  n o t a  pu rpose o f  t h i s  p ap e r to  la y  th e  blame o f th e  
deepening env ironm enta l c r i s i s  on any p a r t i c u l a r  id eo lo g y , i t  i s  
w orthw hile to  c r i t i c a l l y  a n a ly se  th e  hypo theses o f  th e s e  two movements, 
i f  on ly  to  more c l e a r ly  u n d ers tan d  what i s  r e q u ire d  o f th e  w orld by 
way o f  a  s o lu t io n  to  th e  p red icam en t. I t  i s  one th in g  to  su g g es t t h a t  
W estern c i v i l i s a t i o n  change i t s  ways. I t  i s  q u i te  a n o th e r  to  d ec id e  
how fundam ental th e se  changes a re  to  be, and where, in  W estern 
co n sc io u sn ess , th ey  a re  to  o ccu r.
T ec h n o lo g ica l R e s p o n s ib i l i ty /
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T echnological R e sp o n s ib ility
B arry  Commoner has been one o f  th e  most p e r s i s t e n t  in  a rgu ing  
th a t  i t  i s  th e  'new te c h n o lo g y ' ( t h a t  i s ,  te c h n o lo g ic a l developm ents 
s in c e  World War I I )  t h a t  has e s c a la te d  th e  env ironm enta l damage.
N oting  t h a t  p o l lu t io n  l e v e ls  have in c re a se d  by amounts d is p ro p o r tio n a te  
to  b o th  th e  in c re a s e  in  p o p u la tio n  and th e  grow th o f  g ro s s  n a t io n a l  
p ro d u c ts , Commoner has a ttem p ted  to  c a lc u la te ,  in  lo g a r i th m ic  te rm s, 
th e  d e le te r io u s  e f f e c t s  o f  W estern te c h n o lo g y ;
'The lo g a rith m  o f th e  in c re a s e  in  p o p u la tio n  
acco u n ts  f o r  from 12 to  20 p e rc e n t o f th e  
lo g a rith m  o f  th e  v a r io u s  in c re a s e s  in  t o t a l  
p o l lu ta n t  o u tp u t s in c e  1976. The lo g a rith m  
o f  th e  a f f lu e n c e  f a c t o r  ( i . e .  th e  amount o f 
economic good p e r  c a p i t a ) , accoun ts  fo r  
from 1 to  5 p e rc e n t o f  th e  lo g a rith m  o f  th e  
t o t a l  in c re a s e  in  p o l lu ta n t  o u tp u t, excep t 
in  th e  ca se  o f  p a ssa n g e r t r a v e l  where th e ' 
c o n tr ib u t io n  r i s e s  to  about 40 p e rc e n t o f 
th e  t o t a l  . . .  The techno logy  f a c t o r  -  t h a t  
i s ,  th e  lo g a rith m s  o f  th e  in c re a se d  o u tp u t 
o f  p o l lu ta n t s  p e r  u n i t  p ro d u c tio n  r e s u l t in g  
from th e  in t ro d u c t io n  o f  new te c h n o lo g ie s  
s in c e  1946 -  acco u n ts  f o r  80 to  85 p e rc e n t 
o f  th e  lo g a rith m  o f  th e  t o t a l  o u tp u t o f 
p o l lu ta n t s  . . , '  1
In c lu d e d  in  th e se  'new te c h n o lo g ie s ' i s  th e  a g ri-c h e m ic a l b u s in e s s ,
whose p e s t i c id e s  have n o t proven to  be u n i t - s p e c i f i c  -  t h a t  i s ,  t h e i r
chem ica ls  and p o iso n s  have ' t r a v e l l e d ' , a f f e c t in g  more th an  t h e i r
in te n d e d  o b je c t iv e .  In c lu d e d  a lso  would be th e  p e tro -c h e m ic a l
in d u s try ,  from whose r e s e a rc h  and p ro d u c tio n  have come, among o th e r
th in g s ,  n o n -b io d eg rad ab le  p l a s t i c s .  In  a d d i t io n  to  th e s e ,  Gommoner
has enum erated a  long  l i s t  o f  new p ro d u c ts  -  such as d e te rg e n ts ,  and
h igher-com bustion  eng ines  e m itt in g  h ig h e r  l e v e ls  o f  p o l lu t io n  -  t h a t /
1. B arry  Gommoner, The C losing  G irc le  (A lfre d  Knopf, I n c . ,  New York, 
1971). p . 174.
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t h a t  have c o n tr ib u te d  to  env ironm enta l 'd is ru p tio n *  and 'd e v a s ta t io n '
2as a  r e s u l t  o f  th e  new te c h n o lo g ie s .
In  a d d i t io n  to  th e  obvious in c re a s e s  o f  e f f lu e n ts  -  which a re  
p ro d u c ts  o f  th e  consumer r e v o lu t io n ,  which has accom panied and fu e le d  
th e  te c h n o lo g ic a l developm ents in  e l e c t r o n ic s ,  t r a n s p o r t ,  and 
s y n th e t ic s  -  th e re  has a lso  been a  d i r e c t  im pact o f  techno logy  on 
p o p u la tio n  grow th. Gameron H a ll has p u t th e  ca se  in  t h i s  fa sh io n s  
'The c e n t r a l  cause  o f  w orld  p o p u la tio n -h u n g e r problem s has been th e  
d isco v e ry  and a p p l ic a t io n  o f  s c i e n t i f i c  techno logy  in  th e  f i e l d  o f 
h e a l th ,  which d ra m a tic a lly  d ec re ase d  d ea th  r a t e s  b u t d id  n o t reduce  
b i r t h  r a t e s . H a l l ,  o f  c o u rse , i s  n o t su g g es tin g  a  m a lic io u s  
in t e n t  by th o s e  who u t i l i s e  th e se  te c h n o lo g ie s ; indeed , i t  i s  q u i te  
c l e a r  t h a t  in  th e  ca se  o f  a l l e v i a t i n g  d is e a s e s ,  p r e c i s e ly  th e  
o p p o s ite  has been in te n d e d . However, th e  damaging e f f e c t s  o f  m edical 
techno logy  do c o n ta in  a  le s s o n  co n cern ing  th e  f u tu r e  employment o f 
te c h n o lo g ie s  f o r  s h o r t- te rm  g o a ls .
In  a d d i t io n  to  in c re a se d  p o l lu t io n  and m edical dilemmas caused  
by advanced te c h n o lo g ie s , numerous o th e r  g lo b a l problem s have been 
documented as  be ing  b y -p ro d u c ts  o f  th e  developm ent and u t i l i s a t i o n  o f  
new te c h n o lo g ie s .  F or example, in  th e  in s ta n c e  o f te c h n o lo g ie s  
be ing  a p p lie d  to  e v i l  p u rp o se s , B arb ara  Ward and Rene Dubos have t r a c e d  
th e  in f lu e n c e  o f  techno logy  on war -  th e  developm ent o f  new equipm ent, 
new p o iso n s , and even more e f f i c i e n t  p ro d u c tio n  m ethods. In  f a c t ,  t h e i r /
2 . I b i d . ,  pp . 138- 175.
3 . Gameron H a ll , Human V ^ u e s  and Advancing Technology (F rie n d sh ip  
P re s s ,  New York, 1967)i P- 13»
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t h e i r  c o n te n tio n  i s  t h a t  much o f  W estern te c h n o lo g ic a l developm ent
s in c e  th e  tim e o f  Leonardo Da V in c i can he t r a c e d  to  w ar-induced
in v e n tiv e n e ss . F or su p p o rt o f  t h e i r  argum ent, Ward and Dubos c i t e
such th in g s  a s  th e  n in e te e n th  c e n tu ry  demand f o r  a c c u ra te  f ire a rm s ,
which y ie ld e d  an i n d u s t r i a l  e v o lu tio n  o f in te rc h a n g e a b le  p a r t s ,  h ig h
speed la th e s ,  d r i l l i n g  equipm ent, hardened  m e ta ls , and new a l lo y s  ;
th e  developm ent o f  ta n k s  d u rin g  World War I ,  which y ie ld e d  th e  farm ing
techno logy  o f  t r a c t o r s ;  and th e  World War I I  b y -p ro d u c ts  o f  chem ical
4p e s t i c id e s  and, o f c o u rse , th e  atom ic age.
O bviously , p ro b le m a tic  b y -p ro d u c ts  can be , and have o f te n  been, 
endemic in  th e  advancement o f  te c h n o lo g ic a l developm ent. Eugene 
S chw artz , in  h is  c r i t i c a l  a n a ly s is  o f  th e  te c h n o lo g ic a l p ro c e s s . 
O v e r s k i l l , con tends t h a t  te c h n o lo g ic a l developm ents, o r  s o lu t io n s ,  
a re  a c tu a l ly  q u a s i - s o lu t io n s  to  th e  problem s th ey  a d d re s s . He c la im s 
th a t  each 's o l u t i o n ' ,  in  f a c t ,  le a v e s  a  'r e s id u e ' o f  unso lved  
prob lem s. The causes o f t h i s  r e s id u e ,  he c o n tin u e s , a re  ' te c h n o lo g ic a l 
in co m p le ten ess ' and ' augm entation  o f th e  o r ig in a l  p ro b le m '. Technology 
i s  in h e re n t ly  in co m p le te , he sa y s , because each ' im provem ent' can 
alw ays be f u r th e r  r e f in e d .  An example can be observed  in  th e  
co n v ers io n  o f f u e l s  in to  energy -  a  p ro c e ss  which i s  n ev e r 100 p e rc e n t 
e f f i c i e n t .  A ugm entation o f th e  o r ig in a l  problem  a r i s e s ,  Schw artz 
c la im s , because 'a  h ig h e r - le v e l  problem  i s  engendered by th e  com pletion  
o f  a  s o lu t io n  to  an o r ig in a l  problem , to  th e  e x te n t p o s s ib le ,  a t  which 
tim e th e  g e n e ra l problem  demands a  d i f f e r e n t  ty p e  o f s o lu t io n '
4 . B arb ara  Ward and-Rene Dubos, Only One E a rth  (Penguin  Books, 
Harmondsworth, 1972), p . 6 5 .
5 . Eugene Schw artz , O v e rs k il l  (B a l la n t in e  Books, I n c . ,  New York,
1971) ,  p . 60 .
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The re s u l t in g  s i tu a t io n  may demand a whole new technology in  response . 
A c la s s ic  example o f what Schwartz means by ' augm entation ' was 
w itnessed  by th e  s o -c a lle d  Green R evolution. Here, new h y brid  s t r a in s  
of g ra in  were in troduced  in to  geograph ical a reas  o f h igh-popu la tion  
d en sity  and food sh o rtag es . To accommodate th e  new s t r a in s ,  
s o p h is tic a te d  f e r t i l i z e r s  were a lso  in troduced  and adequate i r r ig a t io n  
systems in s ta l l e d .  U n fo rtunate ly , i t  was r e a l is e d  too l a t e  th a t  th e  
new s t r a in s  were in h e re n tly  more f r a g i l e  than th e  t r a d i t io n a l  ones, 
because they  lacked  th e  v a r ie ty  o f p o ssib le , mutant responses to  
unsuspected ch a llenges from th e  environment. A d d itio n a lly , i t  was 
d iscovered  a f t e r  th e  f a c t  th a t  th i s  type o f a g r ic u l tu ra l  p ra c t ic e  
tended to  be ' m ono -cu ltu ra l' ,  which made th e  new s t r a in s  even more 
vu ln erab le  to  s p e c if ic  p e s ts  and even s l ig h t  eco lo g ica l im balances.
As th e  Green R evolu tion  p rog ressed , th e  indigenous, p e a sa n t-o r ie n te d  
c u ltu re  tended to  be rep laced  by la rg e  producers, la rg e ly  because 
c o s tly  heavy machinery was needed to  o f f s e t  th e  expensive f e r t i l i s e r s  
and seeds by p la n tin g  la rg e  numbers o f a c re s . Displacem ent of th e  
p easan ts  to  th e  c i t i e s  c re a te d  la rg e r  g h e tto e s , p a r t ic u la r ly  in  
C a lcu tta  and Bombay, In d ia , and more s ta rv a tio n . As Susan George has 
concluded, ' where no th ing  i s  done to  a l le v ia te  in e q u a l i t ie s ,  th e  Green 
R evolution i s  guaran teed  to  worsen them. P easan ts a re  n o to rio u s ly  
th e  most d i f f i c u l t  s o c ia l  group to  prod in to  c o l le c t iv e  a c tio n  . . . .  
because t h e i r  whole l iv e s ,  no t ju s t  t h e i r  jobs, depend on th e  lo c a l  
feu d a l powers. The Green R evolution i s  in c reas in g  th e i r  m isery . . . ' ^
6, Susan George, How th e  O ther H alf Dies (Penguin Books, Harmondsworth,
1977), p . 132.
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o th e r  d ram atic  problem s caused  by th e  in tro d u c tio n  o f  h ig h ly  advanced
te c h n o lo g ie s  in to  p r e - in d u s t r i a l  a re a s  has been w ell documented by
7B arbara  Ward and Rene Dubos.
Eugene Schw artz has y e t  a  t h i r d  cause  o f  th e  r e s id u a l  e f f e c t s  o f
te c h n o lo g ic a l developm ents which he c a l l s  ' secondary  e f f e c t s ' .  These
8may be 'e x p e c te d  o r  unexpected , obvious o r  h id d e n '. . Such e f f e c t s  
have a ls o  been n o te d  by o th e rs ,  such a s  G a r r e t t  H ard in  who has 
d is t in g u is h e d  between a  's i d e - e f f e c t '  ( t h a t  which has n o t been f o r e ­
se e n ) , and a ' f la s h b a c k ' ( r e s u l t i n g  from a  f a i l u r e  to  th in k  in  term s 
o f  th e  system s in v o lv ed ; f o r  exam ple, th e  in te r r e la te d n e s s  o f th e  
en v iro n m en t). ^ An i l l u s t r a t i o n  o f  bo th  H ard in ' s  c l a s s i f i c a t i o n  and
th e  s e c o n d a ry -e f fe c ts  c a te g o ry  o f  Schw artz , i s  th e  Aswan High Dam 
p r o je c t  o f  Egypt. W ith f in a n c ia l  backing  coming c h ie f ly  from th e  
S o v ie t Union, th e  E g y p tian s  dammed th e  Upper N ile  in  o rd e r  to  g e n e ra te  
e l e c t r i c i t y ,  c o n tro l  f lo o d in g , and i r r i g a t e  a g r i c u l tu r a l  a re a s .  
However, th e  p la in s  a re a ,  p re v io u s ly  f e r t i l i s e d  by th e  N i l e 's  annual 
f lo o d in g , now r e q u ir e s  in o rg a n ic  f e r t i l i s a t i o n  in  m assive q u a n t i t i e s ,  
and i s  s te a d i ly  f a l l i n g  v ic tim  to  s a l i n i s a t i o n ,  s in c e  i t  i s  no lo n g e r  
b e ing  s i l t e d  and d ra in e d  by f lo o d  w a te rs . F u rtherm ore , i r r i g a t i o n  
d itc h e s  b u i l t  to  c a r ry  w ater to  th e  p re v io u s ly  dry  a re a s  have now 
become m ig ra to ry  ch an n e ls  and h a b i t a t s  f o r  s n a i l s  c a rry in g  m icro /
7 . Ward and Dubos, o p .c i t . ,  pp . 209-220.
8 . Schw artz , o p .c i t . ,  p . 6 l .
9 . • G a r r e t t  H ardin,. 'The c y b e rn e tic s  o f C om petition ; A B io l o g i s t 's
.vxew-o£-S.acl.ety-i-, in. Raul- S.hjepar.d. ■and-..Dani.ed.._McKLinley,- - e d s . ,  
The S u b v ers iv e  S c ie n ce ; E ssays Toward an Ecology o f Man 
(H oughton■M iffIan  Go.,  B oston, I 969) , pp. 290-291-
:   _ j
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m icro-organ ism s t h a t  cause  s c h is to s o m ia s is ,  a  b lood  d is e a s e  e a s i ly
c o n tra c te d  by humans t h a t  i s  c h a ra c te r i s e d  by p a in fu l  and c r ip p l in g
10abdom inal d is o rd e r s ,  and o f te n  le a d s  to  d ea th  among c h i ld r e n .
An a d d i t io n a l  view  o f  W e s te rn -s ty le  tech n o lo g y , which seems
r e le v a n t  to  t h i s  d is c u s s io n , concerns th e  ’te c h n o lo g ic a l f i x ' .  T h is
id e a  has been a r t i c u l a t e d  by Norman F a ra m e lli ,  among o th e r s ,  and i s
a  r a th e r  n a iv e  assum ption th a t  'n o  m a tte r  how bad ly  th e  s id e  e f f e c t s
o f c u r re n t  techno logy  d e s tro y  th e  environm ent, new te c h n o lo g ie s  w il l
11appear t h a t  w i l l  f u l l y  a m e lio ra te  th e  dam ages '. Technology 
u n c r i t i c a l l y  a p p lie d  to  ' f i x ’, a  problem  can be f a u l t e d  f o r  bo th  i t s  
myopia and i t s  narrow ness, a s  w e ll a s  i t s  ign o ran ce  o f  th e  in h e re n t 
c o m p le x itie s  o f  th e  environm ent. A s o c ie ty  which depends on techno logy  
f o r  a  ' f i x '  -  n o t u n lik e  th e  dependency o f a h e ro in  a d d ic t  -  co u ld  
w e ll be a tte m p tin g  to  av o id  d i f f i c u l t  d e c is io n s  t h a t  a r e ,  p e rh ap s , non­
te c h n ic a l  in  c h a ra c te r .  T h is  p o in t  has been co n v in c in g ly  made by th e  
L im its  To Growth e d i to r s ,  among o th e r s ,  who m a in ta in  t h a t  th e r e  a re  
problem s demanding s o c ie t a l  a t t e n t io n ,  to  which th e re  a re  no te c h n ic a l  
s o lu t io n s .  N uclea r arm s, r a c i a l  te n s io n s ,  and w idespread  unemployment 
in d ic a te  complex c h a lle n g e s  which no mere te c h n o lo g ic a l ad ju stm en t w i l l  
so lv e . I f ,  a s  D onella  Meadows has p o s tu la te d ,  s o c ie ty  c o n tin u e s  to  
r e fu s e  to  ad d ress  th e se  l a r g e r  c h a lle n g e s , ' i t  may very  w ell be a
problem  w ith  no te c h n ic a l  s o lu t io n ,  o r  th e  in te r a c t io n  o f s e v e ra l  su ch /
4
10. Ward and Dubos, o p .c i t . ,  pp . 227-229-
11. Norman F a ra m e lli ,  'E c o lo g ic a l 
J u s t i c e ' ,  in  R ich a rd  S h e r r e l l ,  e d . , Ecology. C r i s i s  and New V isio n  - 
(John  Knox P re s s ,  Richmond, V a,, 1 9 7 l) , p . 37*
j
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such prob lem s, t h a t  f i n a l l y  b r in g s  an end to  p o p u la tio n  and c a p i t a l  
g row th ' .
These two p o s i t io n s  on th e  b e l i e f  in  te c h n o lo g ic a l f ix e s ,  a re
e v id e n t in  th e  ongoing d eb a te  co n cern ing  n u c le a r  energy . While n u c le a r
ad v o ca tes  s t r e s s  th e  u n lim ite d  p o te n t i a l  o f advanced n u c le a r  techno logy
to  so lv e  th e  c u r re n t  prob lem s, c r i t i c s  argue f o r  c a re  in  th e  -
a p p l ic a t io n  o f  any te c h n o lo g ic a l  remedy, p a r t i c u l a r ly  in  a  f i e l d  as
p o te n t i a l ly  hazardous as  n u c le a r  power. C au tio n , th e y  con tend , i s
c a l le d  f o r  e s p e c ia l ly  when th e  co m p le x itie s  o f  ecosystem s and th e
te c h n o lo g ic a l t r a c k  r e c o rd  o f  th e  p a s t  t h i r t y  y e a rs  i s  ta k en  in to
acco u n t. As a  d i s t i n c t  w arning to  th e  a p p l ic a t io n  o f advanced n u c le a r
tech n o lo g y , Raymond Dasmann c la im s th a t  i t  has been p r e c i s e ly  m an's
f a i l u r e  to  c o n tro l  new power and te c h n o lo g ie s  t h a t  have become
a v a i la b le  to  him, t h a t  has le d  to  th e  s e v e r i ty  o f  c u r re n t
13environm enta l p roblem s.
An outgrow th  o f th e  u se  o f  complex te c h n o lo g ie s , w ith  t h e i r  
r a p id ly  a c c e le r a t in g  pace  o f change, i s  what some see  as a 
p sy c h o lo g ic a l and s o c ia l  c r i s i s  -  what A lv in  T o f f le r  r e f e r s  to  a s  a 
' f u tu r e  sh o c k '.  T o f f le r* s  c o n te n tio n  i s  th a t  th e  'a r r i v a l  o f th e  
f u tu r e ' w i l l  p r e c i p i t a t e  a  ' d iz zy in g  d i s o r i e n t a t i o n ' , and a  c o n tin u in g  
c u l tu r e  shock as  p eo p le  a re  bombarded by an e v e r - in c re a s in g  
p r o l i f e r a t i o n  o f changes in  l i f e - s t y l e  p o s s i b i l i t i e s ,  te c h n o lo g ic a l 
in n o v a tio n s , and p sy c h o lo g ic a l s t im u l i .  H is th e s i s  i s  t h a t  th e /
12. D onella  W. Meadows, e t . a l . .  The L im its  To Growth (U n iverse  Books, 
New York, 1972), p . 156.
13 . Raymond Dasmann, P la n e t  In  P e r i l  (Penguin Books, Harmondsworth,
1972) ,  pp . 12- 1 3 .
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th e  f u tu r e  w i l l  a r r iv e  w ith  e v e r - in c re a s in g  speed , and th a t
in d iv id u a ls  and s o c ie t i e s  w i l l  have to  develop new ways o f  ad ju stm en t
14in  o rd e r  to  av o id  th e  malady o f  f u tu r e  shock.
C u ltu ra l  R e s p o n s ib i l i ty
At some p o in t  in  W estern C u ltu r a l  H is to ry , s c ie n c e  and techno logy  n
to o k  on a  c e r t a in  id e o lo g ic a l  component. A ccording to  some, i t  was 
t h i s  id e o lo g ic a l  component and n o t th e  knowledge n o r th e  s k i l l s  
th em se lv es , which has been a t  l e a s t  p a r t l y  re s p o n s ib le  f o r  ou r p re s e n t
15env ironm en ta l t r o u b le s .  From t h i s  p e r s p e c t iv e ,  E n ligh tenm ent 
s c ie n c e , w hatever e l s e  i t  accom plished , i s  seen a s  having  se rv ed  to  
widen th e  p e rc e iv e d  gap between man and th e  r e s t  o f  n a tu re .  As Ian  
B arbour has p o in te d  o u t, i f  n a tu re  -  a f t e r  th e  work o f  Bacon, Newton, 
and D esc a rte s  -  was p e rc e iv e d  a s  m echan ical, a to m is t ic ,  p a s s iv e , and 
n o n -m y ste rio u s ; th en  man, by c o n t r a s t ,  was seen  a s  r a t i o n a l  and 
p u rp o s iv e , and h is  h i s to r y  a s  p ro g re s s iv e  and p e r f e c ta b le ,  indeed , as 
' t h e  very  lo c u s  o f a l l  m e a n i n g ' . T h i s  ideo logy  o f  human 
tran sce n d en ce  over th e  n a tu r a l  rea lm , from which man was in c re a s in g ly  
presum ed to  be f r e e d ,  was n o t s ig n i f i c a n t l y  m od ified  by th e  
developm ent o f  Rom anticism , and was g r e a t ly  enhanced by th e  r i s e  o f 
th e  I n d u s t r i a l  R ev o lu tio n  -  i t s e l f  an outgrow th o f  E n lig h ten m en t/
14. A lv in  T o f f le r ,  F u tu re  Shock (Random House I n c . ,  New York, 1970).
15. Sae._tL._.JBronowski and B ruce M azlich , The W estern I n t e l l e c t u a l  
T ra d i t io n  ( H arper and Row L t d . , London, I 960) .
16 . Ia n  B arbour, I s s u e s  in  S c ien ce  and R e lig io n  (H arper and Row L t d , , 
London, I 966) ,  p . 15.
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E nligh tenm en t ideo lo g y  a s  much a s  o f  E n ligh tenm ent s c ie n c e  and 
tech n o lo g y . C onsequently , i t  i s  concluded  by t h i s  p o in t  o f  view , 
i t  i s  ideo lo g y  r a t h e r  th a n  s c ie n c e  and techno logy  which shou ld  
p ro p e r ly  come under f i r e  f o r  ou r c u r re n t  p red icam en t. T h is  argument 
a ls o  con tends t h a t  in s o f a r  a s  th e  e ig h te e n th  ce n tu ry  developm ent o f  
s c ie n c e  and techno logy  can be blamed f o r  th e  c u r re n t  c r i s i s  o f th e  
environm ent, i t  can on ly  be blamed in  i t s  p e r s p e c t iv e .  The 
s c i e n t i f i c  co n ce p tio n s  o f c r e a tu r e ly  in te rd ep en d en c e , o f  ecosystem s 
and th e  mechanisms o f  b a la n c e  and d is ru p t io n  which govern them, o f 
th e  b io t i c  community a s  a  web -  in  s h o r t ,  o f  m an's p la c e  in  and n o t 
a p a r t  from n a tu re  -  a re  new. I t  canno t be assumed t h a t  e ig h te e n th  
c e n tu ry  s c i e n t i s t s  were o m n isc ien t. Nor can they  be blamed f o r  
f a l l i n g  s h o r t  o f  om nisc ience , th e re b y  s a lv in g  our own env ironm ental 
co n sc ie n ce . I f  s c ie n c e  and tech n o lo g y  have g o tte n  o u t o f hand, i t  
i s  argued , i t  i s  because  our id e o lo g ic a l  a t t i t u d e s  tow ard  man and 3
n a tu re  a re  la rg e ly  unchanged from what th e y  were th r e e  hundred o r  more I
i
1 7  '-1y e a rs  ago, w h ile  th e  s c i e n t i f i c  w orldview  has l e p t  ahead. 1
A nother c u l tu r a l  cau se  p u t f o r th  a s  being  re s p o n s ib le  f o r  th e  4
p re s e n t  e c o lo g ic a l c r i s i s  i s  th e  id e a  o f  'p e r p e tu a l  p ro g re s s ' -  |
a n o th e r  developm ent o f  E n ligh tenm ent s c ie n c e  and subsequen t i n d u s t r i a l
18re v o lu t io n  te c h n o lo g ie s . P ro g re ss  came to  mean u n lim ite d  m a te r ia l  
accum ula tion  and s p a t i a l  expansion . When p ro g re s s  i s  th u s  eq u a ted /
17. C h arles  B irch  has argued  j u s t  th e  o p p o s ite  to  make th e  same p o in t ,  
namely th a t  s c i e n t i s t s  a r e  s t i l l  o p e ra tin g  on th e ,_ th eo rl.e s_o£.._a 
d a te d  m e ch an is tic  w orldview , See C h arles  B irc h , N atu re  and God 
(W estm inster P re s s ,  P h ila d e lp h ia ,  1965)i p . 32.
18. S.ee_ Bronnwski. and M azlich , op. c i t . ,  pp. 485-490 ; and J .B . Dury, 
The Id e a  o f  P ro g re ss  ( MacMillan C o., New York, 1920),
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equated, w ith  grow th; o r  w ith  th e  d i r e c t io n  a s c r ib e d  to  te c h n o lo g ic a l 
th in k in g  by Jacques E l l u l ,  which i s  t h a t  'w h a tev er can be done must 
be done; w hatever i s  p o s s ib le  i s  o b l i g a t o r y ' , t h e n  a  f a i r l y  d i r e c t  
c o r r e l a t io n  can be drawn between th e  id e a  o f  p e rp e tu a l  p ro g re s s  and 
e v e n tu a l env ironm enta l damage. T h is  id e a  i s  s t i l l  ve ry  much w ith  us 
to d ay . W hether o r  n o t i t  i s  e x c lu s iv e ly  W estern in  o r ig in ,  i t  has 
ten d ed  to  become in t e r n a l i s e d ,  a long  w ith  in d u s t r i a l  developm ent and |
v a r io u s  a t te n d a n t consumer goods, by a l l  n a t io n s  in  th e  p ro c e ss  o f |
m o d e rn isa tio n .^ ^  T h is  now g lo b a l p e rc e p tio n  o f p ro g re s s  as u n lim ited - j
grow th ru n s  co u n te r  to  th e  overwhelming f a c t  o f a b s o lu te  env ironm enta l I
l i m i t s .  Even i f  th e  i n d u s t r i a l i s e d  n a t io n s  were to  outgrow  t h e i r  j
b e l i e f  in  th e  goodness o f  l i m i t l e s s  n a t io n a l  accum ulation  and s p a t i a l  ’I
Iexpansion , th e  develop ing  n a t io n s  w i l l  undoubtedly  con tinue , to  p e rc e iv e  y
t h i s  id e a l  o f  p ro g re s s  a s  d e s i r a b le .  F o r th e  T h ird  World today , |
Jp ro g re s s  has come to  mean th e  a tta in m e n t o f a c c e p ta b le  l e v e l s  o f  human i|
w e ll-b e in g , and th e  symbol o f  p h y s ic a l  b e tte rm e n t. I
C h r is t ia n  R e s p o n s ib i l i ty
In  a  r e c e n t  a r t i c l e ,  th e  C h r is t ia n  e n v iro n m e n ta lis t H. P au l 
S an tm ire  has w r i t t e n ;
' I n  th e  u n d e rs ta n d a b le  ru sh  to  f in d  new e c o lo g ic a l 
in s ig h t s  . . . .  i t  has been w idely  assumed t h a t  th e  
c l a s s i c a l  W estern th e o lo g ic a l  t r a d i t i o n  has had 
i t s  day, t h a t  i t s  s to re h o u se s  a re  empty, t h a t  
indeed  th e  ex p e n d itu re  o f  i t s  t r e a s u r e s  has done 
n o th in g  th a n  buy us l a r g e r  and la r g e r  sh a re s  o f /
19 . Jacques E l lu l ,  The T ech n o lo g ica l S o c ie ty  (Random House, New York, 
1964), p. 147.
20. Ward and Dubos, o p .c i t . ,  pp . x i - x v i i i .
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o f  e c o lo g ic a l d i s a s t e r .  In  s h o r t ,  th e  c l a s s i c a l  
W estern th e o lo g ic a l  t r a d i t i o n  i s  e c o lo g ic a lly  
b a n k ru p t. '  21
S an tm ire  r e f e r s  to  t h i s  l i n e  o f  th o u g h t a s  ' g e n e ra l ly  u n c r i t i c a l
22condem nation ', and names i t  th e  'c o n v e n tio n a l e c o lo g ic a l wisdom'
which found i t s  f i r s t  f o r c e f u l  v o ic e  in  th e  h i s to r i a n  Lynn W hite, J r .
W h ite 's  i n i t i a l  a r t i c l e  on th e  s u b je c t ,  'The H is to r i c a l  R oots o f  
23our E c o lo g ic a l C r i s i s '  has been h a i le d  by many a s  a p ro d ig y  o f
h i s t o r i c a l  a n a ly s is ,  and has been r e p r in te d  in  many s c h o la r ly  and
p o p u la r  books and jo u rn a ls .  The m ajor t h r u s t  o f W h ite 's  argum ent i s
t h a t  'n o t  on ly  modem techno logy  b u t a ls o  th e  u n h e s i ta t in g ly
e x p lo i ta t iv e  approach to  n a tu re  t h a t  has c h a ra c te r i s e d  our c u l tu r e
a re  la rg e ly  r e f l e c t i o n s  o f v a lu e  s t r u c tu r e s  emerging from  th e  m a tr ix
24o f L a t in  C h r i s t i a n i t y ' . T h is  m a tr ix  o f  L a tin  C h r i s t i a n i ty  i s  seen
by W hite to  in c lu d e  a l l  form s o f  C h r i s t i a n i ty  excep t E a s te rn
25O rthodoxy. The argum ent, th e r e f o r e ,  ten d s  to  be g e n e ra l and 
d i f f u s e .  One can , however, id e n t i f y  two r e c u r r in g  elem ents o f th e  
co n v en tio n a l e c o lo g ic a l wisdom. The f i r s t  i s  an argunjient taken  from 
B ib l ic a l  S c r ip tu r e ,  G enesis  I ,  and th e  o th e r  i s  a  com parative  approach 
o f th e  C h r is t ia n  West w ith  e i t h e r  p r e -C h r is t ia n  o r  n o n -C h r is t ia n /
21. H. P au l S an tm ire , 'R e f le c t io n s  on. .the_a] le g e d -e c o lo g lc a l  
bankrup tcy  o f  W estern T h e o lo g y ', A nglican T h eo lo g ica l Review,
No. 2 , A p r il  1975i p . 1^5•
22. Ib id .
23 . Lynn.-White, J r . ,  'The H is to r ic a l  R oots o f our E c o lo g ic a l C r i s i s ' ,  
S c ie n c e , CLV, March I 967, pp . 1203-1207.
24. Lynn Whi t a ,... J r ..,—'G ontim iin.g thm nonvp.-rsa.t i  nn ' ,  in  Ia n  B arbour, 
e d . , W estern Man and E nvironm ental E th ic s  (A ddison-W esley L t d , , 
London, 1973), p . 60 .
2 5 . W hite, 'The H is to r ic a l  R oots o f our E c o lo g ic a l C r i s i s ' ,  o p .c i t . ,  
p . 1204.
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n o n -C h ris tia n  c u l tu r e s  in  re g a rd  to  t h e i r  p e rc e iv e d  r e la t io n s h ip  w ith  
th e  n a tu r a l  w orld.
The argum ent conce rn in g  G enesis -I i s  th a t  t h i s  c h a p te r  o f th e  
B ib le  c o n ta in s  e x p l i c i t  le g i t im a t io n  f o r  m an's i r r e s p o n s ib le  use  o f 
n a tu re ,  and, th e re fo re ,  t h a t  th e  r o o t s ,o f  th e  c u r re n t  env ironm ental 
p red icam en t l i e  in  th e se  few r e le v a n t  l i n e s  in  t h i s  c h a p te r . W hite 
p r e s e n ts  h i s  u n d e rs tan d in g  o f  G enesis I  in  a  s in g le  p arag rap h  which 
b r i e f l y  re c o u n ts  th e  o rd e r  in  which God c re a te d  b e in g s and th in g s ,  
and in c lu d e s  W h ite 's  condemning co n c lu sio n  'God p lan n ed  a l l  o f t h i s  
e x p l i c i t l y  f o r  m an 's b e n e f i t  and ru le*  no item  in  th e  p h y s ic a l 
c r e a t io n  had any pu rpose  save to  se rv e  m an's p u rp o se ' The r i g h t ­
f u l  su b ju g a tio n  o f n a tu re  by man has been, he say s , an axiom o f 
W estern id eo lo g y  ev er s in c e ,  and i t  i s  s t i l l  ' a lm ost u n iv e r s a l ly  h e ld
n o t on ly  by C h r is t ia n  and n e o -C h r is t ia n s  b u t a lso  by th o se  who fo n d ly
27re g a rd  them selves as  p o s t - C h r i s t i a n s ' .
As m entioned e a r l i e r .  W hite i s  by no means th e  on ly  s c h o la r  to  
h o ld  t h i s  view. I t  i s  echoed in  A rnold T oynbee 's  in d ic tm e n t o f  th e  
B ib l ic a l  t r a d i t i o n  when he s t a t e s  t h a t  th e  e n t i r e  C h r is t ia n  d o c tr in e  
o f  th e  r e l a t i o n  between God, man, and n a tu re  i s  d e f in e d  in  one 
sen ten c e  w ith in  one v e rs e  in  th e  Hebrew B ible* 'Be f r u i t f u l  and
28m u ltip ly  and r e p le n is h  th e  e a r th  and subdue i t '  (G e n e s is l* 28) .
None o f th e  C h r is t ia n  ch u rch es, he co n ten d s, have m oderated t h i s /
2 6 . I b id .
2 7 . I b i d . ,  p . 1206.
28 . A rnold  Toynbee, 'The R e lig io u s  Background o f th e  P re s e n t 
E nvironm enta l C r i s i s ' , in J la v id  .and E ile e n  S p rin g , e d s . , 
Ecology and R e lig io n  in  H is to ry  (H arper and Row I n c . ,  New York,
1974)7 p . 183.
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t h i s  s ta n c e  s in c e . 'T h e ir  ad h e re n ts  have, w ith  few e x c e p tio n s ,
p e r s i s t e d  in  behaving a s  ram pant Old Testam ent t r i b e s ,  now te r r i f y in g ly
endowed w ith  modem te c h n o lo g ic a l knowledge and equipm ent, and making
29m isc h ie f  f o r  th e  w orld on a  co rresp o n d in g  s c a le . ’
W h ite 's  argument from G enesis I  ta k e s  s p e c ia l  n o te  o f th e  f a c t
t h a t  th e  Old Testam ent s e p a ra te s  God from  h is  c r e a t io n .  W hite
b e l ie v e s  t h a t  because th e  su b stan ce  o f  God and n a tu re  i s  n o t  a  sh a red
su b stan ce  in  t h i s  S c r ip tu r e ,  man i s  in s t r u c te d  to  p e rc e iv e  n a tu re  as
30m erely  a  p h y s ic a l  e n t i t y ; .u se fu l , b u t G odless.
'A governor o f  C a l i f o r n ia ,  l i k e  m yself a  church­
man, b u t l e s s  tro u b le d  th a n  I ,  spoke f o r  th e  
C h r is t ia n  t r a d i t i o n  when he s a id  (a s  is. a l le g e d ) ,
"When y o u 'v e  seen  one redwood t r e e ,  y o u 'v e  seen 
them a l l . "  To a  C h r is t ia n ,  a  t r e e  can be no 
more th an  a  p h y s ic a l  f a c t . ' 31
An a d ju n c t to  th e  argum ent from G enesis I  i s  th e  a s s e r t io n  th a t
th e  B ib le , by g iv in g  man to  u n d e rs tan d  th a t  he i s  c re a te d  in  th e  image
o f  God, f r e e s  him u t t e r l y  from h is  c r e a tu r e l i n e s s . I f  th e  Old
Testam ent s e p a ra te s  God from c r e a t io n ,  i t  must s e p a ra te  man from th e
n a tu r a l  realm  a t  th e  same tim e , f o r ,  as th e  argument goes, man r e l a t e s
to  n a tu re  acco rd in g  to  th e  e q u a tio n : man i s  to  n a tu re  as God i s  to  man.
'As e a r ly  as  th e  second ce n tu ry  bo th  T e r tu l l i a n
and S t .  I re n a e u s  o f  Lyons were in s i s t i n g  th a t  
when God shaped Adam he was fo re-shadow ing  th e  
image o f  th e  in c a rn a te  C h r is te ,  th e  second 
Adam. Man s h a re s ,  in  g r e a t  m easure, G od 's 
tran sce n d en ce  o f n a tu r e . C h r i s t i a n i ty  . . .  n o t 
on ly  e s ta b l is h e d  a  dualism  o f  man and n a tu r e /
29* Max N icho lson , The E nvironm ental R evo lu tion  (M cGraw-Hill Book Co. ,  
New York, 1970), p . 264.
30. W hite, 'The H is to r ic a l  R oots o f ou r E c o lo g ic a l C r i s i s ,  o p .c i t . ,  
p . 1205.
31. W hite, ' C ontinu ing  th e  C o n v e rs a tio n ', o p ,c i t . ,  p . 90.
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n a tu re ,  b u t i n s i s t e d  t h a t  i t  i s  God’s w i l l  t h a t  
man e x p lo i t  n a tu re  f o r  h is  p ro p e r  en d s . '  32 .
Ia n  McHarg, th e  la n d sca p e  a r c h i t e c t  and e n v iro n m e n ta lis t ,  under­
s ta n d s  th e  d o c tr in e  o f  ’ imago d e i ’ a s  an in s is ta n c e  upon th e
e x c lu s iv e  d iv in i ty  o f  man, h i s  independen t s u p e r io r i ty ,  h is  dominion,
33and h is  l i c e n s e  to  su b ju g a te  th e  e a r th .  The lo g ic  o f t h i s
in t e r p r e t a t i o n  seems to  be t h a t  i f  man i s  l i k e  God, th en  man (whom
34nToynbee c a l l s  'God’ s a g g re s s iv e  l i c e n s e e ' ) i s  somehow du ty  bound to
d e l iv e r  n a tu re  a  re so u n d in g  whack a t  every  a v a i la b le  o p p o r tu n ity
because  God i n s i s t s  on i t .
In  com paring th e  C h r is t ia n  p e rc e p tio n  o f th e  n a tu r a l  w orld w ith
th a t  o f  th e  p re  and n o n -C h r is tia n  c u l tu r e s ,  th e  advoca tes  o f  co n v e n tio n a l
e c o lo g ic a l wisdom con tend  th a t  C h r i s t i a n i t y 's  most d is t in g u is h in g
f e a tu r e  i s  i t s  h ig h  re g a rd  f o r  n a tu re  and th e  manners i t  has adopted  to
m an ip u la te  i t .  M atte r, th e y  a rg u e , assumed i t s  a l l - im p o r ta n t  p la c e  in
th e  C h r is t ia n  t r a d i t i o n  when S t .  Thomas Aquinas fo c u sse d  h is
m ediaeval s y n th e s is  o f  Greek p h ilo so p h y  and C h r is t ia n  b e l i e f  on th e
p r in c ip le s  o f  th e  s e p a ra t io n  o f  s u b je c t  and o b je c t ,  as p re v io u s ly  l a i d
down by A r i s to t l e .  The c h ie f  c h a r a c t e r i s t i c  o f  S t .  Thomas' p h ilo so p h y ,
acco rd in g  to  F re d e r ic k  C o p le sto n , ' i s  i t s  o b je c t iv i ty  r a th e r  th an  i t s
s u b je c t iv i ty .  The im m ediate o b je c t  o f  th e  human i n t e l l e c t  i s  th e
essen ce  o f th e  m a te r ia l  th in g , and S t .  Thomas b u ild s  up h is  p h ilo so p h y
35by r e f l e c t i o n  on s e n s e -e x p e r ie n c e '. The argum ent c o n tin u e s  t h a t /
32. I b i d . ,  p . 8 6 .
33 ' Xan. McHarg,. ,'.Values,, P ro c e s s , Form' in  R obert D isch , e d . , The 
E c o lo g ic a l C onscience (P re n t ic e -H a ll  I n te r n a t io n a l ,  I n c . ,  
Englewood C l i f f s ,  1970), p . 22.
34. Toynbee, o p .c i t . ,  p . 14.
35. . F re d e r ic k  C op leston , H is to ry  o f P h ilo so p h y , V ol. I I  (W estm inster 
P re s s ,  M aryland, i 960) ,  p . 309.
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t h a t  t h i s  p e c u l i a r i ty  o f W estern p h ilo s o p h ic a l  th o u g h t has fo rc e d  
C h r i s t i a n i ty  to  become uncom prom isingly d u a l i s t i c  ev er s in c e  -  fo re v e r  
a tte m p tin g  to  jo in  m a tte r  and s p i r i t  w herever p o s s ib le .  Even in  d ea th  
C h r i s t i a n i ty  i s  s a id  to  n o t d e s e r t  th e  body, a s  th e  C h r is t ia n  b e l i e f  
in  l i f e  a f t e r  d ea th  i s  re g a rd e d  in  very  p h y s ic a l term s : ' I  b e l ie v e  in  
th e  r e s u r r e c t io n  o f  th e  b o d y '.
The C h r is t ia n  concep t o f  tim e i s  a lso  p u t f o r th  as  having  p la y ed  
an im p o rtan t r o l e  in  i t s  p re o c c u p a tio n  w ith  th e  m a te r ia l  w orld . For 
th e  E a s t ,  i t  i s  argued , tim e i s  a  p la c id ,  s i l e n t  po o l 'in  which 
r ip p l e s  come and go. F o r C h r i s t i a n i ty ,  i t  i s  an i r r e v e r s i b l e  r i v e r ,  
hav ing  o r ig in ,  d i r e c t io n ,  and d e s t in a t io n .  From th e  h i s t o r i c a l  
r e a l i t y  o f  th e  Exodus to  th e  a n t ic ip a te d  r e tu rn  o f  C h r is t  and th e  
coming o f  H is kingdom on e a r th ,  th e  assum ption th a t  tim e i s  a  l i n e a r  
p ro g re s s io n  i s  c o n s ta n t ly  made. C h r i s t i a n i t y 's  In c a rn a t io n  and 
R e su r re c tio n  a re  s a id  to  r e in f o r c e  t h i s  f u tu r e  o r ie n te d  c h a ra c te r  o f  
W estern r e l i g io u s  p h ilo so p h y , and, in  f a c t ,  th e  n o tio n s  o f  p ro g re s s  
and th e  work e th ic  a re  seen  as  being  d i r e c t  descen d en ts  o f  t h i s  
fundam ental n o tio n  o f  th e  p ro g re s s io n  o f tim e. Even th e  l i f e  o f God, 
f o r  p u rp o ses  o f  th e  C h r is t ia n  r e l i g io n ,  i s  s a id  to  be co n s id e re d  in  
r e l a t i v e  tim e , which, w h ile  term ed ' e v e r la s t in g  t i m e ' , i s  s t i l l  
o u ts id e  th e  sp h ere  o f  m e tap h y sica l e t e r n i ty .
Contemporary C h r i s t i a n i ty ,  th e n , i s  p o r tra y e d  in  t h i s  c r i t iq u e  
a s  be ing  h ig h ly  d u a l i s t i c .  E v ery th in g  i s  d icho tom ised  in to  good o r  
bad, r i g h t  o r  wrong, t h i s  o r  t h a t ,  s u b je c t  o r  o b je c t ,  and 
in d iv id u a l  s e l f  o r  God. God i s  g e n e ra lly  assumed to  be 'o u t  th e r e ' 
and th e  w orld o f  th e  sen ses  i s  what i s  co n s id e re d  to  be r e a l  as 
opposed to  th e  w orld  o f  th e  s p i r i t .  One o f th e  most s ig n i f i c a n t  
r e s u l t s  o f  t h i s  p re o cc u p a tio n  w ith  th e  m a te r ia l  w orld and w ith  t h e /  v
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th e  s e p a ra t io n  o f  s u b je c t  and o b je c t  i s  t h a t  i t  i s  p o r tra y e d  as
having  in s p ir e d  te n d e n c ie s  tow ard r e l i g io u s  a u th o r i ta r ia n is m  and
e x c lu s iv e n e s s , and has produced c u l tu r e s  t h a t  have tu rn e d  to  ag g re ss io n
on th e  s l i g h t e s t  p r e te x t  o f  r e l i g io u s  z e a l .  Our own c u l tu r e ,  f o r
exam ple, i s  advanced a s  hav ing  i n i t i a t e d  th e  C rusades, th e  Holy
I n q u is i t io n ,  th e  P u r i ta n  R ev o lu tio n , th e  T h ir ty  Y ears War, and as
having  su b ju g a te d  and c u l tu r a l l y  d e s tro y e d  In d ia ,  A fr ic a , C hina, and
th e  n a t iv e  c i v i l i s a t i o n s  o f  N orth  and South  America, a l l  under th e
banner o f C h r is t ia n  r ig h te o u s n e s s .  I t  i s  as  i f  C h r is t ia n  man cannot
b e a r  to  th in k  o f  h im se lf  as f i n i t e ,  o r  to  a cc ep t th e  c o n d itio n s  o f
f i n i t e  l i f e .  He must c o n t in u a l ly  be re sh ap in g  th e  w orld  to  h is  own
ends, which he p e rc e iv e s  a s  having  been d iv in e ly  re v e a le d  to  him.
Alan W atts has had th e  fo llo w in g  to  say o f t h i s  p e c u l i a r i ty  o f th e
C h r is t ia n  r e l i g io u s  t r a d i t i o n :
’Such an a t t i t u d e  i s  n a tu r a l  to  p eo p le  who a re  
ex trem ely  s e lf - c o n s c io u s ,  who a re  k een ly  aware 
. o f  t h e i r  own s e p a ra te n e s s  from God on th e  one 
hand, o r  from th e  n a tu r a l  u n iv e rse  on th e  
o th e r .  The sen se  o f th e  i s o la t io n  and 
lo n e l in e s s  o f th e  ego i s  one o f deep in s e c u r i ty ,  
m a n ife s tin g  i t s e l f  in  a hunger to  p o sse ss  th e  
i n f i n i t e . '  36
The re le v a n c e  t h i s  a t t i t u d e  has had in  th e  C h r is t ia n  ex p erien ce  o f  th e  
l a s t  c e n tu ry , i s  s a id  to  be t h a t  C h r is t ia n  man has used  techno logy  to  
s y s te m a tic a l ly  a b o l is h  th e  p e rc e iv e d  co n fin e s  o f  tim e and m a tte r .  The 
o b je c t ,  i t  i s  argued , has been to  p o sse ss  God, o r  a t  l e a s t  g iv e  man a 
g o d lik e  power by m a ste rin g  n a tu re  th rough  th e  u se  o f  s c ie n c e  and 
tech n o lo g y .
3 6 , Alan W atts, The Supreme I d e n t i ty  (Random House, I n c . ,  New York,
1972) ,  p . 28 .
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The n o n -C h ris tia n  r e l i g io u s  t r a d i t i o n ,  p a r t i c u l a r l y  th e  A sian,
i s  p o r tra y e d  by th e  co n v e n tio n a l e c o lo g ic a l wisdom a d h e re n ts  as having
r e je c te d  th e  m astery  a s c r ib e d  to  th e  human i n t e l l e c t  by th e  West. In
f a c t ,  i t  i s  argued  th a t  A sians te a c h  th a t  i t  i s  th e  body, which i s
lo ck ed  in  tim e and sp ace , t h a t  o b s tru c ts  th e  view o f .the e s s e n t i a l
s e l f .  I f  l i b e r a t i o n  from t h i s  f i n i t e  human c o n d itio n  i s  to  be a t ta in e d ,
th e  concep t o f  th e  in d iv id u a l  s e l f  must be tran sce n d ed , and th e
r e a l i t y  o f  th e  u n ity  o f  a l l  th in g s  must ta k e  i t s  p la c e .  D a ise tz
Suzuki has ex p la in ed  t h i s  E a s te rn  concep t th u s ly ; I f  one i s  to  embark
on th e  p a th  o f  en lig h ten m en t he must f i r s t  ’d e s tro y  th e  i n t e l l e c t ,  in
th e  sen se  o f  com ple te ly  tra n sc e n d in g  i t s  power, and so re a c h  th e
fo u n d a tio n  o f  a l l  th in g s .  F or in  th e  w orld o f a n a ly s is  and
d is c r im in a t io n  th e  s e l f  i s  p redom inan t, and so long  as th e  s e l f  i s  n o t
37d e s tro y e d  we canno t e n te r  th e  w orld  o f  n o n - d i s t i n c t io n '.
C onsequen tly , th e  A sian t r a d i t i o n  i s  p o r tra y e d  as  hav ing  tu rn e d  inw ard,
beyond th e  re a c h e s  o f sy s te m a tic  lo g ic .  One m a n ife s ta t io n  o f  A s ia 's
p re o c c u p a tio n  w ith  t h i s  inwand q u e s t i s  seen by th e  e la b o ra te n e ss  o f
i t s  p sy c h o lo g ic a l v o cab u la ry . Goomaraswamy, w h ile  c u ra to r  o f  th e
O r ie n ta l  Museum in  B oston, c la im ed  th a t  f o r  every  p sy c h o lo g ic a l term
38in  E n g lish  th e re  a re  fo u r  in  Greek and f o r ty  in  S a n s k r i t .  Even such 
b e l ie v e r s  in  th e  C h r is t ia n  d o c tr in e  as  H endrick  Kraemer, a  le a d e r  o f  
th e  B a rth ia n  sch o o l, have a d m itted  th a t :
'The wisdom o f  th e  E a s t p o sse sse s  a  g r e a t e r /
37» D a ise tz  Suzuk i, What i s  Zen? (McGraw-Hill Book Co. ,  New York, 
1971), p . 74.
38 . Swami T uriyananda, ‘S p i r i t u a l  T a lk s ',  V edanta f o r  Moderin Man 
(New York, 1972), p . 84.
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g r e a te r  p sy c h o lo g ic a l v i r t u o s i t y  in  a n a ly s in g  
man, in  o rd e r  to  te a c h  him to  manage and m aste r
h im se lf  by s p i r i t u a l  and o th e r  k in d s  o f
t r a in in g .  As i s  w e ll known. E a s te rn  wisdom and -’ï
s p i r i t u a l  ex p erien ce  m eet h e re  w ith  th e  
g r e a t e s t  d is c o v e r ie s  in  psychology and psycho­
th e ra p y  s in c e  F re u d .’ 39
One o f  th e  f i r s t  th in g s  C h r is t ia n  a p o lo g is ts  u s u a lly  do to  r e f u te  
th e  argum ents o f  th e  c o n v e n tio n a l e c o lo g ic a l wisdom group, i s  to  p o in t  
o u t th e  in c re d ib le  c o n te x tu a l d if f e r e n c e s  between th e  age o f  th e  Old 
Testam ent and th e  w orld o f  to d ay . They a s s e r t  t h a t  an argument
l in k in g  th e  f i r s t  c h a p te r  o f G en es is , w hatever i t  c o n ta in s ,  to  th e
p re s e n t  c r i s i s  o f  th e  environm ent i s  to  ig n o re  th e  b a s ic  p r in c ip le s  o f 
c u l tu r a l  h is to r y .  G enesis  I  i s  v e ry  o ld , th e  e c o lo g ic a l c r i s i s  i s  
v e ry  new, and a  l o t  has happened in  betw een. Even a  devo tee  o f 
B ib l ic a l  l i t e r a l i s m  would have to  adm it th a t  between th e  w r it in g s  o f  
G enesis  I  and th e  p re s e n t  day o ccu rred  many ca ta c ly sm ic  e v æ t s ,  such 
as  th e  r i s e  o f  th e  Roman Em pire, th e  founding  o f  th e  C h r is t ia n  Church, 
th e  C rusades, th e  R en a issan ce , th e  R eform ation , th e  American and 
F rench  R e v o lu tio n s , th e  I n d u s t r i a l  R ev o lu tio n , and two w orld  w ars.
S u re ly , i t  i s  argued , th o se  e v e n ts , p lu s  a  good many o th e rs ,  worked 
upon th e  C h r is t ia n  t r a d i t i o n  as  p ro fo u n d ly  as  th e  C h r is t ia n  t r a d i t i o n  
worked upon them. The w orld  in  which we l i v e  i s  d ra m a tic a lly  changed 
from th e  w orld o f  th e  a n c ie n t Hebrews. I f  ou r w orldview  c o n ta in s  
axioms f i r s t  fo rm u la ted  by them, i t  i s  concluded, s u re ly  we u n d ers tan d  
th an  d i f f e r e n t ly ,  and app ly  them d i f f e r e n t ly ,  i f  on ly  by v i r t u e  o f  an 
immense s e p a ra t io n  in  tim e and ex p e rien ce .
39 ' H endrick Kraemer,. as_.q,UQted by Huston..Sm ith , 'A ccen ts  o f th e  
W orld 's  R e l ig io n s ',  Com parative R e l ig io n , 1972, p . 4 .
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A second s ta n d a rd  co u n ter-argum en t launched  by th e  d e fen d e rs  o f
th e  C h r is t ia n  d o c tr in e , i s  t h a t  i t  must be k e p t in  mind th a t  G enesis
c o n ta in s  th e  p ro d u c ts  o f  two q u i te  d i f f e r e n t  t r a d i t i o n s  w ith in  th e
40H ebraic  r e l i g io n ,  th e  Y ahwist and P r i e s t l y  t r a d i t i o n s .  John
M acQ uarrie, in  an a r t i c l e  in  r e p ly  to  W hite’ s own, rem arked th a t  w h ile
th e  o ld e r  J  t r a d i t i o n  c e r t a in l y  does acco rd  man th e  c e n t r a l  p o s i t io n
in  th e  c r e a t io n ,  th e  l a t e r  P p la c e s  more em phasis on man th e  c r e a tu r e
4 lth an  man th e  o v e r lo rd . John Baker i s  in  agreem ent w ith  t h i s
in t e r p r e ta t io n ,  and p o in ts  o u t t h a t  ' t h e  m ajor d if f e re n c e  . . .  i s  th a t
in  G enesis I  th e  th an e  o f  a  common o r ig in  f o r  men and an im als  i s
su p p ressed  a l to g e th e r  , . ,  w hereas in  G enesis I I  bo th  men and anim als
■ 42were fa sh io n e d  by God from th e  s o i l  . . . '  I t  i s  argued  by th e
C h r is t ia n  a p o lo g is ts  t h a t  th e  P r i e s t l y  em phasis c ro p s  up ag a in  and
ag a in  th ro u g h o u t th e  Old T estam ent, such as  in  th e  Rainbow Covenant
God makes w ith  Noah and a l l  th e  o th e r  c re a tu r e s ,  and in  th e  Psalm s o f
p r a i s e .  As M acQuarrie s t a t e s .  P ro p h e tic  Judaism , l i k e  th e  J  t r a d i t i o n ,
' s t r e s s e s  h is to r y  a g a in s t  n a tu re  and upholds th e  tran scen d en ce  and
o th e rn e ss  o f  God. P r i e s t l y  r e l i g io n  smacks r a th e r  o f  th e  e a r th ly ,
43th e  im minent, even th e  p a g a n '.
40 . See G erhard  von Rad, Old T estam ent T heology, V ol. I  (H arper and 
Row, L td . ,  London, 196%), pp . 136-161.
41. Jiohn..MacQuarrie, 'C re a tio n  and E nv iro n m en t', in  S p rin g  and 
S p rin g , op . c i t . ,  pp . 32-4?.
42. John A u stin  B aker, 'B ib l i c al  A tt i tu d e s  to  N a tu r e ', in  Hugh 
M on tefio re , e d . , Man and N atu re  (C o ll in s ,  Sons and Co. L td .,  
London, 1975),  P . 89.
4 3 . .  M acQ uarrie, o p ,c i t . ,  p . 37 .
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James B a rr, in  a  r e p ly  to  W h ite 's  i n i t i a l  a r t i c l e ,  goes to  g r e a t
le n g th  to  examine what m an 's dominion means in  th e  fa c e  o f  human
c r e a tu r e l in e s s  and d iv in e  so v e re ig n ty . He r e tu r n s  to  th e  o r ig in a l
Hebrew words o f 'dom in ion ' and ' subdue' and f in d s  t h a t  th e r e  a re  bo th
s tro n g  and l e s s  s tro n g  meanings im p lie d . When th e  l e s s  s tro n g
meanings a re  em phasised, he c la im s , dominion can be in te r p r e te d  as  a
p a r a l l e l  to  b en ev o len t k in g ly  r u le ,  l i k e  th e  dominion o f  Soloman -
'e x p re s s ly  a  p e a c e fu l d o m in io n '. Subdue, which he p o in ts  o u t as 'n o t
u sed  o f  th e  an im als b u t on ly  o f  th e  e a r t h ' , i s  seen  as  concern ing  no
44more ' th an  th e  b a s ic  needs o f s e t t le m e n t B a s ic a l ly ,  th en ,
what i s  in te n d e d , acco rd in g  to  B a rr , i s  on ly  human ' t i l l i n g ' ,  and he 
concludes t h a t  'we can th u s  exp ec t t h a t  th e  e x e g e tic s  w i l l  in  th e  
f u tu r e  te n d  to  reduce  t h e i r  em phasis on th e  's t r e n g th ' o f  th e
45te rm ino logy  f o r  m an's dominion ov er n a tu re  in  G e n e s is '.
B arr c i t e s  W esterm ann's i n t e r p r e ta t io n  o f dominion to  mean a 
s o r t  o f  ro y a l  s u p e rv is io n . ' . . .  th e r e  i s  no id e a  o f e x p lo i ta t io n s ' 
he co n ten d s, ' and man would lo s e  h is  " ro y a l"  p o s i t io n  in  th e  realm  o f
46l i v in g  th in g s  i f  th e  an im als  were to  him an o b je c t  o f  u se  o r  o f  p r e y . ' 
T h e re fo re , B arr deduces;
' . . .  th e  whole framework o f  G enesis I  i s  in ten d ed  
to  su g g es t t h a t  man i s  man when he i s  in  h i s  
p la c e  w ith in  n a tu re .  H is dominion over n a tu re  
i s  g iven  l i t t l e  d e f in i t i o n ;  b u t, in  g e n e ra l,  i t s  
c o n te n t i s  l e s s  e x p lo i ta t io n  and more le a d e r s h ip ,  
a  s o r t  o f p rim ary  l i t u r g i c a l  p la c e . T hat m an 's 
dominion o r  eminence sh o u ld  from now on 
in c re a s in g ly  be a p p lie d  to  th e  ta s k  o f co n serv in g  
and c a r in g  f o r  th e  n a tu r a l  re so u rc e s  o f  G o d 's /
44. James B a rr, 'Man and N atu re ; The E c o lo g ic a l C on troversy  and th e  
Old T e s ta m e n t', in  S p rin g  and S p rin g , o p .c i t . ,  p . 63 .
4 5 . I b i d . ,  p . 64.
46. I b i d . ,  p . 65 .
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G od 's w orld  . . .  i s  e n t i r e ly  consonant w ith  th e  
tendency  o f  th e  Old T estam en t. '  47
As to  th e  argument t h a t  th e  imago d e i g iv e s  man l i c e n s e  to  ravage  
n a tu re  by v i r t u e  o f  h is  resem blance to  God, th e  q u e s tio n  a t  once 
a r i s e s :  What s o r t  o f  God must be p o s tu la te d  in  o rd e r  f o r  th e  argum ent 
to  have lo g i c a l  c o n s is te n c y ?  G laus W esterm ann's in t e r p r e ta t io n  o f  th e  
p rim ary  meaning o f  th e  imago d e i p r e s e n ts  a  c l e a r  a l t e r n a t iv e :
'Man in  h i s  e n t i r e ty ,  c o rp o re a l ly  as  w e ll as  
s p i r i t u a l l y  and i n t e l l e c t u a l l y i s  to  be 
d e s ig n a te d  a s  a  c r e a tu r e  in  G od 's im age. We 
canno t a tte m p t to  d isc o v e r  what in  man i s  l i k e  
G od 's im age. A c tu a lly , th e  p rim ary  concern  o f 
th e  s ta te m e n t i s  n o t abou t man, bu t abou t th e  
c r e a t iv e  a c t  o f  God. T h is  makes i t  c l e a r  t h a t  
man i s  th u s  s e t  a p a r t  from ev e ry th in g  e ls e  th a t  
i s  c re a te d ;  b u t i t  i s  to  be u n d ers to o d  o n ly  in  
th e  t o t a l  c o n te x t o f  th e  c r e a t io n  s to ry .  One 
canno t make o u t o f  t h i s  an a s s e r t io n  co n cern ing  
th e  n a tu re  o f man . . .  th e  s ta tem en t r e a l l y  
means t h a t  God has made man to  communicate 
G od 's word. T h is , th e n , shows us th e  g o a l o f 
c r e a t io n .  God made man a f t e r  h is  image so th a t  
th e  s tream  o f  l i f e  m ight flow  in  th e  encoun ter 
between God and man, th rough  which, even though 
we canno t f u l l y  u n d e rs tan d  i t ,  God works tow ard 
th e  g o a l o f a l l  c re a tio n . .  T h is  in  no sen se  
means a " l ik e n e s s "  to  G od 's image; which man 
co u ld  coun t a s  h is  p o sse ss io n  and by v i r t u e  o f 
which he, a p a r t  from th e  C re a to r , co u ld  th in k  
o f  h im se lf  as  th e  Grown o f C re a tio n . T h is  
d e s c r ip t io n  o f  man means, r a th e r ,  t h a t  man can 
a t t a i n  h is  hum anity on ly  in  th e  p re sen ce  o f God.
Man s e p a ra te d  from God has n o t only  l o s t  God, 
b u t a lso  th e  p u rpose  o f  h i s  h u m a n ity .' 48
F urtherm ore , C h r is t i a n  a p o lo g is ts  argue t h a t  th e  assum ption made 
in  th e  co n v en tio n a l e c o lo g ic a l wisdom a n a ly s is ,  t h a t  th e  image o f  God 
borne by man in  th e  C h r is t ia n  d o c tr in e  i s  th e  mark o f  m an's d iv i n i ty /
4 7 . I b i d . ,  p . 7 4 .
48. G laus Westermann, The G enesis A ccounts o f C re a tio n  (F o r t r e s s  
P re s s ,  P h i la d e lp h ia , 1 9 6 4 ) , p . 20.
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d iv i n i ty ,  com p le te ly  ig n o re s  th e  C h r is t ia n  u n d ers tan d in g  o f  th e  F a l l  
and i t s  m an ifo ld  im p lic a t io n s .  Indeed , as  James B a rr  has a s s e r te d ,  
n e i th e r  W hite, Toynbee, n o r McHarg seem to  have remembered s in .  I t
49i s  p r e c i s e ly  what H. R ich a rd  N iebuhr c a l l s  th e  ’ in v e rs io n  o f f a i t h ' ,
whereby man p la c e s  h im se lf  in  th e  c e n t r e  o f  cosmic r e a l i t y  and
th e re f o r e  compounds human s e l f - i d o l a t r y  w ith  a tu rn in g  away from , i f
n o t  an a c tu a l  d isp lacem en t o f ,  God, t h a t  d e f in e s  C h r is t ia n  s in .
The second re c u r r in g  theme in  th e  co n v en tio n a l e c o lo g ic a l
wisdom’s in d ic tm e n t o f  C h r i s t i a n i ty  i s  th e  com parative  one -  th e
C h r is t ia n  West v s . p re  and n o n -C h r is tia n  'p a g a n ism '. However, say
th e  C h r is t ia n  a p o lo g is ts ,  a  number o f  s e r io u s  problem s w ith  t h i s
argum ent have r e c e n t ly  come to  l i g h t  re g a rd in g  env ironm enta l i s s u e s .
One th ey  c i t e ,  i s  th e  ample a rc h a e o lo g ic a l and p a le o e c o lo g ic a l  ev idence
t h a t  men somehow managed to  make m ajor changes in  th e  e a r th ly  lan d sca p e ,
n o t a l l  o f  them b e n e f ic ia l  to  th e  eco logy , long  b e fo re  th e  adven t o f
m o n o th e is tic  r e l i g io n .  T h is  was t r u e  in  China as  w ell as in
M esopotamia, th e y  a rg u e , d e s p i te  th e  f a c t  th a t  China n ev er became
m o n o th e is tic  in  i t s  ind igenous r e l i g io u s  s y s t e m s . O f  th e  presumed
pagan awe b e fo re  n a tu re ,  B arr w r ite s  ; 'W hatever seems to  be
th e o r e t i c a l l y  l i k e ly  o r  p ro b a b le , h a rd  ev idence does n o t seem to  have
been produced  to  show what s o r t  o f  co n n ec tio n  th e re  was between
n a tu ra l  e lem ents in  a n c ie n t  m ytho log ies on th e  one hand, and th e  way
51in  which a n c ie n t  p eo p le s  in  p r a c t ic e  p e rc e iv e d  n a t u r e ' . In d eed /
4 9 . H. R ich ard  N iebuhr, The Meaning o f  R ev e la tio n  (M acM illan Co. ,
New York, 1941), p . 31*
5 0 . See Y i-Fu Tuan, ' D isc re p a n c ie s  between env ironm enta l a t t i t u d e  and 
b eh av io u r; Examples from Europe and C h in a ', in  S p rin g  and S p rin g , 
o p .c i t . ,  pp . 9I - I I 3 .
5 1 . B a rr , o p .c i t . ,  p . 72. J-J:.........    '  - • ’-:— -------------- l î - ■ ■  L___ -■ ■■  •   ' • *
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Indeed, w hile evidence i s  la ck in g  concerning th e  manner in  which
pagans perceiv ed  n a tu re , th e re  i s  more than a l i t t l e  evidence th a t
they  were no t so r e v e re n t ia l  in  t h e i r  trea tm en t of i t  as to  develop
m assive a g r ic u l tu ra l  system s, fo r  example, merely in  n a tu r e 's  favou r.
A ncient i r r ig a t io n  system s, p o in t ou t th e  defenders of C h r is t ia n ity ,
were i n s t i tu t e d  fo r  reasons o f human need, q u ite  a p a r t from th e i r
e f f e c t  on non-human l iv in g  system s. Lewis M oncrief has re c a l le d  th a t  •
i t  was Lynn White, J r . ,  h im se lf who p o in ted  out th a t ;  'Human
in te rv e n tio n  in  th e  p e rio d ic  flo od ing  o f th e  N ile  R iver Basin and the
f i r e - d r iv e  method o f hunting  by p re - h is to r ic  man have both probably
wrought s ig n if ic a n t  "u n n atu ra l"  changes in  man's environment. The
52defence o f Ju d eo -C h ris tian  in flu en ce  in  th ese  cases i s  o b v io u s .'
John Passmore has gone one s tep  fu r th e r  than t h i s .  His co n ten tion
i s  th a t  i f  th e re  i s  a C h r is tia n  teach ing  o f m an's m astery over n a tu re ,
i t  i s  n o t o f Hebrew o r ig in  a t  a l l ,  b u t Greek. Passmore c i t e s  evidence
fo r  h is  claim  from A r is to t le ,  Seneca and th e  S to ic s , Origon, S t .  P au l,
and o th e rs , a l l  to  th e  e f f e c t  th a t  n a tu re  was very much in  the  category
o f 'o th e r ' and ' l e s s e r '  than  man. And th e  Greek pantheon, he p o in ts
53o u t, was f a r  from c o n s is tin g  o f t r e e  Gods and stream  Gods.
In  comparing th e  C h ris tia n  a t t i tu d e  toward th e  n a tu ra l  realm  
w ith  th a t  o f th e  E astern  re l ig io n s ,  C h ris tia n  a p o lo g is ts  have 
p u b lish ed  a g re a t  deal o f evidence which in d ic a te s  to le r a t io n  o f non- 
e co lo g ica l p ra c t ic e s  in  ju s t  about every major r e l ig io u s  t r a d i t io n .
52. Lewis W. M oncrief, 'The C u ltu ra l  B as is  f o r  our E nvironm ental C r i s i s ' ,  
in  S p rin g  and S p rin g , o p .c i t . ,  p . 79.
53" John Passm ore, M an's R e s p o n s ib i l i ty  f o r  N atu re  (Duckworth and Co.
L t d . , London, 1974), pp. 13-17.
S  - - ....................................  -  '   :
54. N ln ian  Sm art, a s  quo ted  by Don G u p itt ,  ’Some ev idence from o th e r
R e l ig io n s ',  in  M on tefio re , e d . , o p .c i t . ,  pp . 164-165.
55. P h y ll.ia  T r ib le ,  'A n c ien t P r i e s t s  and Modern P o l l u t e r s ' ,  
F o u n d a tio n s , no, 2, A p r il 1974, p . 132.
56. I b id .
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Not on ly  in  th e  ca se  o f  G h r i s t i a n i ty ,  th e y  a rgue , b u t in  o th e r  c a se s
to o  a re  found elem ents o f  r e j e c t i o n  o f  and in d i f f e r e n c e  to  th e  w orld .
F o r example, in  a  s tu d y  o f  Hindu and B uddhist th o u g h t, N in ian  Sm art
c la im s t h a t  th e r e  i s  a  sh arp  d i s t i n c t i o n  made by th e s e  two g r e a t
r e l i g io n s  between ' t h e  so u l as  an e te r n a l  e n t i ty  and th e  p sy c h o -p h y s ic a l
organism  p lu s  n a tu r e ’ . I t  i s  t h i s  d i s t i n c t i o n .  Sm art c o n tin u e s , th a t
' i s  in  p a r t  th e  background o f  th e  o th e r-w o r ld l in e s s  o f  In d ia n  
54a s c e t ic is m ’ . In  a  s im i la r  v e in , i t  i s  o f te n  p o in te d  o u t, on
C h r i s t i a n i t y 's  b e h a lf ,  t h a t  an E a s te rn  r e l ig io u s  t r a d i t i o n  c e r t a in ly
d id  n o t p re v e n t Japan  from  r a p id ly  develop ing  one o f  th e  most
e c o lo g ic a l ly  unsound te c h n o lo g ie s  in  th e  w orld. F urtherm ore , as
p o in te d  o u t by P h y l l i s  T r ib le ,  th e  id e a  o f  ’harmony w ith  n a tu r e ’ in  th e
Zen B uddhist t r a d i t i o n  n o t on ly  in c lu d e s  b u t depends on ' t h e  j
m a n ip u la tio n  o f  n a t u r e ' .  Her argum ent ru n s  t h a t  ' t h e  B uddh ist c r e a te s  i
ro ck  g ard en s, f lo w er a rrangem en ts , m in ia tu re  t r e e s ,  and o th e r  a r t i s t i c  |
e x p re ss io n s  o f  f a i t h .  He s ta n d s  over n a tu re ,  c o n t ro ls  i t  and o rd e rs
55i t  even though he may f i n a l l y  m inim ise h im se lf  in  r e l a t i o n  to  i t ' .
She th u s  concludes t h a t  ' i t  i s  m is lead in g  sim ply to  c o n t r a s t  th e  two 
p h ra se s  "dom inion over th e  e a r th "  and "harmony w ith  n a tu re "  as 
d e s c r ib in g  opposing view s in  W estern and E a s te rn  th o u g h t '.
Somewhere between th e  argum ents p re se n te d  by th e  C h r is t ia n  
a p o lo g is ts  and th o se  o f  th e  co n v e n tio n a l e c o lo g ic a l wisdom group, i s /
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i s  a  t h i r d  p o s i t io n .  T h is  p o s i t io n  f in d s  n e i th e r  th e  argum ent from 
B ib l ic a l  S c r ip tu r e ,  n o r th e  com parative  r e l ig io u s  c a se , a s  s u f f i c i e n t  
to  accoun t f o r  th e  o r ig in s  o r  th e  p e r s is te n c e  o f  g lo b a l env ironm enta l 
i r r e s p o n s i b i l i t y .  W hile t h i s  p o s tu re  does f in d  obvious elem ents o f 
c o m p lic ity  between C h r is t ia n  th eo lo g y  and th e  i l l - u s e  o f  n a tu re ,  i t  
con tends t h a t  th e s e  elem ents o f  c o m p lic ity  a re  n o t e s s e n t i a l ly  
d i f f e r e n t  from th o se  which a re  p r e s e n t  in  th e  w ider c u l tu r a l  atm osphere.
As H. P au l S an tm ire  asked , 'Why has th e  modern West as a  m a tte r  o f  
co u rse  re a d  th e  B ib le  th rough  th e  eyes o f  Adam Sm ith r a th e r  th an  
S t .  F ra n c is ? '
I t  i s  q u i te  e v id e n t th a t  th e  id o l a t r y  o f  th e  human a t  th e  expense 
o f  th e  non-human has in c re a s in g ly  c h a r a c te r i s e d  th e  s e lf -u n d e rs ta n d in g  
o f  th e  West s in c e ,  ro u g h ly , th e  I n d u s t r i a l  R ev o lu tio n . C h r is t ia n  
th eo lo g y  i s  g u i l ty  o f  t h i s  tendency , in s o fa r  a s  i t  ap p ea rs  to  have 
g iven  r e l i g io u s  le g i t im a t io n  to  a  c u l tu r a l  tendency  t h a t  i s  by no means 
e x c lu s iv e ly  r e l i g io u s .  S an tm ire  has p o in te d  o u t t h a t  i t  i s  u n lik e ly  
t h a t  th e  appearance o f an e x p l i c i t l y  m an-cen tred  G h r is t ia n i ty  and th e  
a r r i v a l  o f th e  I n d u s t r i a l  R ev o lu tio n  a t  rough ly  th e  same tim e was 
m erely  a c c i d e n t a l . La t e  n in e te e n th  c en tu ry  th eo lo g y , p a r t i c u l a r ly  
l i b e r a l  P ro te s ta n tis m , was c l e a r ly  exuberan t in  i t s  a f f irm a tio n  o f 
human p o s s i b i l i t i e s  -  f o r  more p o l i t i c a l  l i b e r t y ,  f o r  th e  improvement 
o f  th e  m a te r ia l  c o n d itio n  o f men, f o r  b e t t e r  and more e f f e c t iv e  ed u ca tio n , 
and f o r  advances in  th e  sc ie n c e s  and th e  h u m a n itie s . U n fo rtu n a te ly , 
t h i s  exuberance le d  to  a  r e l i g io u s  i n t e r p r e ta t io n  t h a t  became/
57* H. P au l S an tm ire , o p .c i t . ,  p . I 33 . 
58. I b i d . ,  p . 14?.
. . . .....
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became hom ocentric  in  two m ajor r e s p e c t s .  In  t h i s  e ra  o f  v a s t  p o te n t i a l ,  
ev idence th a t  human h is to r y  was th e  lo c u s  of, b e n e f i c ia l  p ro g re s s  and 
t h a t  th e re  e x is te d  a  seem ingly  in e x h a u s t ib le  p o te n t i a l  f o r  more, in  th e  
m a te r ia l  sen se , abounded. T h is  was a  tim e when man was w holly consumed Æ
w ith  h i s  own a f f a i r s .  E i th e r  he was consumed w ith  th e  n o tio n  o f 
m a te r ia l  p ro g re s s  t h a t  r e q u ire d  th e  u t i l i s a t i o n  and consum ption o f 
n a tu r a l  re so u rc e s  -  f o r  th e  developm ent o f  in d u s try ,  im p e r i a l i s t i c  
expansion , and th e  conquest o f  th e  w o r ld 's  f r o n t i e r s  -  o r  w ith  th e  
r e d re s s  o f  s o c ia l  i l l s .  Both e n ta i le d  th e  su b o rd in a tio n , i f  n o t th e  
t o t a l  d is re g a rd , o f  concern  f o r  th e  w e ll-b e in g  o f th e  non-human r e a l i t y .
I t  must be em phasised t h a t  t h i s  th e o lo g ic a l  homocent r i c i t y  does n o t and 
d id .n o t  e x i s t  in  a  c u l tu r a l  v o id . C e r ta in ly ,  n e i th e r  a  b io c e n tr ic  n o r 
a  g e o c e n tr ic  w orldview  c h a r a c te r i s e d  th e  p e r io d  1850-1950» any more 
th an  i t  c h a r a c te r i s e s  th e  p r e s e n t ,  even w ith  a l l  o u r a t te n d a n t 
re c o g n i t io n  and acknowledgement o f  th e  env ironm ental c r i s i s .
T h eo lo g ica l homocentr is m , th e r e f o r e ,  appears  to  be on ly  a  p a r t  o f  th e  
l a r g e r  W estern i n d u s t r i a l  c u l tu r e .
CHAPTER I I I
CHURCH RESPONSES TO NUCLEAR ENERGY
-  1 2 3  -
HISTORICAL SURVEY
On May 11, 1979» th e  G overning Board f o r  th e  N a tio n a l C ouncil o f 
Churches (NCC) v o te d  overw helm ingly in  fav o u r o f a  n a t io n a l  energy 
p o lic y  f o r  th e  U n ited  S ta te s  ' which does n o t need  to  u t i l i s e  n u c le a r  
f is s io n ® ,^  Two and a  h a l f  months l a t e r ,  on J u ly  24, 1979» th e  World 
C ouncil o f Churches (WGC) made an o f f i c i a l  recom mendation to  th e  
n a t io n s  o f  th e  w orld to  p u t in to  e f f e c t  a f iv e -y e a r  m oratorium  on th e  
c o n s tru c t io n  o f  any new n u c le a r  p l a n t s . At t h i s  same tim e , th e  WCC 
a lso  c a l le d  on n a t io n a l  governm ents to  avo id  re p ro c e s s in g  sp en t 
n u c le a r  f u e l  o r  c o n s tru c t in g  p lu to n iu m -fu e lle d  r e a c to r s ,  and to  use
e x is t in g  n u c le a r  p la n ts  'o n ly  to  th e  e x te n t,  f o r  th e  p u rp o se , and f o r
2 ’ th e  tim e th e re  i s  no b e t t e r  a l t e r n a t i v e ’ . F or b o th  th e  NCC and th e  .
WCC, th e se  a n t i - n u c le a r  energy p o s i t io n s  r e f l e c t e d  d ram atic  p o lic y
s h i f t s  from p re v io u s ly  ex p ressed  su p p o rt f o r  th e  p e a c e fu l u se  o f
n u c le a r  power. U n ti l  th e  m id-1970s, in  f a c t ,  no C h r is t ia n  church
group had o f fe re d  any r e a l  c h a lle n g e  to  th e  s o c ia l  c o s ts  and r i s k s
a s s o c ia te d  w ith  n u c le a r  energy . The chu rches, u n t i l  t h a t  tim e, had
m erely acc ep ted  th e  n u c le a r  in d u s t r y 's  a ssu ran ces  re g a rd in g  th e  s a f e ty
o f th e  n u c le a r  programme, w h ile  g iv in g  su p p o rt to  th e  f i s s io n  p ro c e ss
which 'seem ed to  o f f e r  a  way o f  redeem ing a  techno logy  which had
3p re v io u s ly  been used  on ly  to  make w eapons'.
1. James W all, 'NCC says No to  N uclear P ow er', C h r is t ia n  C en tu ry ,
No. 19» May 23» 1979» p . 579.
2. John B luck, 'T he G rea t D e b a te ',  One W orld, No. 49, Septem ber 1979,
p . 16.
3. P a u l A brecht,. 'The Churches and th e  N uclear Energy D e b a te ',
Ecum enical Review, J u ly  1978» p . 220.
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U n c r i t i c a l  accep tan ce  o f th e  ’atoms f o r  p eac e ' argum ent by th e
churches had a lre a d y  become ap p a re n t by th e  e a r ly  1950s, when G.A.
Goulson w rote t h a t  C h r is t ia n  b e l ie v e r s  in  G od 's w i l l ,  'a r e  com m itted
4to  a  f a i r  and re a so n a b le  d i s t r i b u t io n  o f atom ic e n e rg y ', Throughout 
th e  1950s and 1960s, C h r is t ia n  churches gave a t  l e a s t  t a c i t ,  and 
sometimes o v e r t ,  endorsem ent o f  th e  p ro p o s it io n  th a t  th e  developm ent 
o f  n u c le a r  energy co u ld  s o lv e  many o f  th e  w orld ’s prob lem s. Atomic 
energy , i t  was b e lie v e d , co u ld  be in s tru m e n ta l in  i r r i g a t i n g  c e n t r a l  
A u s t r a l ia  and a r id  p a r t s  o f  th e  U n ited  S ta te s ,  cou ld  fa v o u ra b ly  modify 
th e  c l im a te  o f  S ib e r i a ,  and co u ld  even be used  to  cu re  some d is e a s e s .^
In  i 960, th e  NCC adop ted  a  s ta te m e n t t h a t  u rged  p r iv a te  in d u s try  to  
lau n ch  an a l l - o u t  developm ent o f  n u c le a r  f i s s io n  a s  an energy so u rce .
By th e  m id-1960s, a  s im p l i s t i c  d iv is io n  o f  la b o u r  had a p p a re n tly  
become e s ta b l is h e d  re g a rd in g  th e  e th ic a l  q u e s tio n s  o f  n u c le a r  energy, 
w ith  n u c le a r  te c h n o lo g is ts  c o n c e n tra tin g  on th e  te c h n iq u e s , and 
p r i e s t s  and hum anists c o n c e n tra tin g  on th e  ways to  g iv e  th o se  
te c h n iq u e s  meaning and p u rp o se .
A ccording to  P au l A brech t, fo u r  developm ents in  th e  e a r ly  y e a rs  
o f th e  1970s  underm ined th e  p r e v a i l in g  church complacency concern ing  
atom ic energy . These developm ents in c lu d ed  in c re a s e d  p u b lic  
aw areness o f  r e a c to r  s a f e ty  d e f ic ie n c ie s ,  o f  th e  lin ic  between n u c le a r  
power and n u c le a r  weapons, o f  th e  environm ental h aza rd s  o f  r a d io ­
a c t iv e  w aste , and o f th e  i r r e v e r s i b i l i t y  o f a  move tow ards u n c e r ta in ty /  ^
4 . G-.-A-.- Coul-son, 'Nuc-lear-Knowledge-and C h r is t ia n  R e s p o n s ib i l i ty ' ,London Q u a rte r ly  and Holburn Review. January  1954, p . 4 l .
5 . I b i d . ,  pp . 45-46.
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u n c e r ta in ty  and a n x ie ty  t h a t  comes w ith  a  commitment to  n u c le a r  
te ch n o lo g y .^  With th e  WGC le a d in g  th e  way, C h r is t ia n  churches c a re ­
f u l l y  e n te re d  in to  th e  n u c le a r  d eb a te  in  th e  m id-1970s. T h is  c h a p te r  
w i l l  b r i e f l y  t r a c e  th e  involvem ent o f th e  WGC, th e  NCC, and th e  
B r i t i s h  C ouncil o f  Churches (BCG) in  th e  r e c e n t  a c c e le r a t io n  o f th e  
n u c le a r  energy d e b a te . S e c tio n s  w i l l  a ls o  be in c lu d ed  on th e  
c o n tr ib u t io n s  made to  th e  d eb a te  by th e  F rench  P r o te s ta n t  F e d e ra tio n  
(FPF), th e  E v a n g e lic a l Church in  Germany (EKD), and independen t 
B r i t i s h  church  g roups.
The World C ouncil o f  Churches (WCC)
In  1969, th e  WCC i n i t i a t e d  a  f iv e - y e a r  s tu d y  d esig n ed  to  e v a lu a te , 
from an ecum enical p e r s p e c t iv e ,  th e  s o c ia l  and human im p lic a tio n s  o f 
th e  modern s c i e n t i f i c  and te c h n o lo g ic a l r e v o lu t io n .  T h is  s tu d y , 
undertaken  by th e  S ub-U nit on Church and S o c ie ty , sought ' a  new 
u n d e rs tan d in g  o f  th e  l i m i t s ,  dilemm as, and u n c e r t a in t ie s  o f a
<7s c i e n t i f i c a l l y  and te c h n o lo g ic a l ly  shaped s o c i e t y '.  The s tu d y  
concluded  w ith  a  co n fe ren ce  on 'S c ie n c e  and Technology f o r  Human 
Developm ent' h e ld  in  B u ch a re s t, Romania from June 24 -  J u ly  2, 1974, 
which was a t te n d e d  by one hundred and f o r ty  s c i e n t i s t s ,  te c h n o lo g is ts ,  
and th e o lo g ia n s .  The co n feren ce  made s p e c i f ic  re fe re n c e  to  th e  energy 
c r i s i s ,  and ag reed  th a t  th e  WCC, th rough  th e  on-go ing  work o f th e  
Church and S o c ie ty  S ub -U n it, sho u ld  advance th e  Concept o f  a ' j u s t /
6. P au l A b rech t, op . c i t . ,  pp . 221-222.
7 . WGC Committee of. Church, .and S o c ie ty , 'A New Ecum enical V ision  
o f  th e  F u tu r e ',  A n t ic ip a t io n , No. 19, November 1974, p . 5-
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' j u s t  and s u s ta in a b le  s o c i e t y ' ,  where each in d iv id u a l  co u ld  be a ssu re d
o f  th e  'a v a i l a b i l i t y  o f  energy a t  th e  low est p o s s ib le  p r i c e ' . ^  However,
how t h i s  concep t was to  be e s ta b l is h e d  in  a  w orld  o f r a p id ly  in c re a s in g
energy c o s ts  and w ith  n a t io n s  a t  v a r io u s  s ta g e s  o f  developm ent, was a
m a tte r  o f  d e b a te . As f a r  a s  th e  developm ent o f n u c le a r  energy was
concerned , th e  co n feren ce  was f a i r l y  p o la r i s e d ,  w ith  some p a r t i c ip a n t s
advancing i t  a s  a  s ig n i f i c a n t  f u tu r e  c o n tr ib u tio n  to  energy econom ics,
and o th e rs  p e rc e iv in g  i t  a s  n o n -s u s ta in a b le  f o r  th e  w o rld 's  energy
su p p ly . L e f t  w ith  t h i s  dead lock , th e  con feren ce  p roposed  th a t  th e  WCC
co n tin u e  to  s tu d y  th e  m ajor m oral, economic, s o c ia l ,  and s c i e n t i f i c
im p lic a tio n s  o f  th e  e x te n s io n  o f  atom ic energy p la n ts  th ro u g h o u t th e
w orld . T h is  recom mendation was e v e n tu a lly  approved by th e  C e n tra l
Committee o f th e  WCC, and p la n s  were advanced to  h o ld  an ecum enical
h e a r in g  on n u c le a r  energy th e  fo llo w in g  y e a r . As d e sc r ib e d  by John
F ra n c is ,  th e  b a s ic  n o tio n  beh ind  th e  h e a rin g  was to  p ro v id e  ' a  " th i r d
room", where th e  p ro -  and a n t i - n u c le a r  f a c t io n s  co u ld  l i s t e n  to  one
a n o th e r 's  argum ents and, in  th e  even t o f  a  su c c e s s fu l exchange o f
9view s, th e  WCC m ight a tte m p t to  m oderate in  th e  d e b a t e '.
The h e a r in g  on n u c le a r  energy was s e t  f o r  June 1975, a t  S ig tu n a , 
Sweden, and was to  b r in g  to g e th e r  n u c le a r  s c i e n t i s t s ,  e n g in e e rs , 
th e o lo g ia n s ,  p o l i t i c i a n s ,  and community le a d e rs  to  d is c u s s  th e  ' r i s k s  
and p o t e n t i a l i t i e s  o f  th e  f u r th e r  expansion o f n u c le a r  power 
p rogram m es'. To h e lp  p re p a re  a c l im a te  o f  c o n f ro n ta tio n , th e  WCC 
devoted  i t s  May 1975 is s u e  o f  A n tic ip a tio n  e x c lu s iv e ly  to  n u c le a r /  ■
8 . WCC, 'S e a rc h  f o r  a  J u s t  and S u s ta in a b le  S o c ie ty ',  S tudy E n co u n te r, 
No. 4 , 1974, p . 3.
9. John F ra n c is ,  'E nergy  P o licy*  The N uclear Hang-Up' ,  (u n p u b lish e d ),
p . 11.
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n u c le a r  energy . T h is  e d i t io n  o f A n tic ip a tio n  p re s e n te d  a ba lan ced  
accoun t o f th e  n u c le a r  d eb a te , and in c lu d ed  a r t i c l e s  ran g in g  from th e  
w holly p o s i t i v e  to  th e  w holly n e g a tiv e  a sp e c ts  o f  expanded n u c le a r  
energy programmes. The h e a r in g  was e v e n tu a lly  convened on June 2 4 th , 
and in v o lv ed  th i r ty - s e v e n  p a r t i c ip a n t s ,  who r e f l e c t e d  a  wide range  o f  
views on energy problem s in  g e n e ra l,  and on n u c le a r  energy in
p a r t i c u l a r .  In  a d d i t io n  to  background p ap ers  c i r c u la t e d  in  advance,
a number o f  th e  p a r t i c ip a n t s  were in v i te d  to  subm it p ap e rs  on 
s p e c i f i c  a s p e c ts  o f  th e  n u c le a r  energy is s u e ,  which were th e n  
d isc u sse d  in  p le n a ry  and sm all group s e s s io n s . The h e a rin g  was 
d iv id e d  in to  th r e e  w orking groups, w ith  th e  r e p o r ts  from  th e se  g roups, 
p lu s  th e  advanced p a p e rs , p lu s  th e  s p e c i f ic  p ap e rs  p re s e n te d  in  
p le n a ry , b e ing  in te g r a te d  in to  a  s in g le  r e p o r t  o f  th e  h e a r in g . T h is  
r e p o r t  was th en  p u b lish e d  in  th e  O ctober 1975 e d i t io n  o f  A n tic ip a t io n .
B a s ic a l ly ,  th e  S ig tu n a ’ s a p p ra is a l  o f  n u c le a r  energy c o n c e n tra te d  
on th r e e  m ajor to p ic s  -  r i s k  assessm en t and th e  c r i t e r i a  f o r  p u b lic  
a c c e p ta b i l i ty ,  r a d io lo g ic a l  and o p e ra t io n a l  h a z a rd s , and th e  
r e la t io n s h ip  between n u c le a r  power programmes and n u c le a r  weapons.
The key f a c to r  d isc u sse d  in  th e  assessm en t o f  n u c le a r  r i s k s  was th a t
o f  th e  s o c ie t a l  c o n te x t.  W hile i t  was deemed re a so n a b le  to  suppose
th a t  th e  d i s c ip l in e  r e q u ire d  in  o p e ra tin g  a  n u c le a r  f u e l  c y c le  w ith  
minimum r i s k  was w ith in  th e  c a p a b i l i t i e s  o f an o rd e r ly  s o c ie ty ,  i t  
was f e l t  t h a t  t h i s  was n o t th e  ca se  in  th o se  s o c ie t i e s  which have a  
dem onstra ted  p o te n t i a l  f o r  p o l i t i c a l ,  economic, o r  s o c ia l  d is ru p t io n .  
The a t te n d e n t is s u e  co n cern ing  p u b lic  a c c e p ta b i l i ty  o f a  
com prehensive assessm en t o f n u c le a r  r i s k ,  was p re s e n te d  as  an 
a b so lu te  req u irem en t in  th e  f u tu r e  u t i l i s a t i o n  o f  n u c le a r  power. H ere, 
i t  was f e l t ,  churches co u ld  p ro v id e  an e th ic a l  s e t t in g  f o r  a  c o n tin u e d /
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c o n tin u ed  d ia lo g u e  betw een b o th  s id e s  o f th e  n u c le a r  argum ent, a s  w ell 
as i n t e r p r e t ,  a s s im i la te ,  and d is se m in a te  th e  co m p le x itie s  o f  th e  
d eb a te  to  th e  g e n e ra l p u b lic .
The r e p o r t  d e a l t  w ith  th e  v a r io u s  r a d io lo g ic a l  h aza rd s , which - occu r 
th ro u g h o u t th e  n u c le a r  f u e l  c y c le , in  c o n s id e ra b le  d e t a i l .  W hile th e  
maximum p e rm is s ib le  r a d ia t io n  dosage allow ed  by th e  I n te r n a t io n a l  
Committee on R a d ia tio n  P ro te c t io n  was g e n e ra lly  a cc ep ted  a s  ad eq u a te ly  
s a fe ,  th e  r e p o r t  d id  s t r e s s  th e  need  f o r  f u r th e r  r e s e a rc h  in to  th e  
p o s s ib le  lo n g -te rm  cum ula tive  e f f e c t s  o f r a d ia t io n  exposure. L ikew ise , • 
on th e  s u b je c t  o f  o p e ra t io n a l  h a z a rd s , th e  r e p o r t  appeared  to  a cc ep t 
th e  p re s e n t  t r e n d  o f re p la c in g  co n v en tio n a l f o s s i l  f u e l s ,  a s  th e  
so u rce  o f  e l e c t r i c a l  energy in  la rg e  urban c e n t r e s ,  by n u c le a r  f u e l s .
The on ly  p o s i t iv e  n o te  sounded by th e  h ea rin g  was t h a t  th e re  would 
p ro b ab ly  be no g e n e ra l a v a i l a b i l i t y  o f  f a s t  b re e d e r  r e a c to r s  b e fo re  
1990. G iven th e  h aza rd s  in v o lv ed  in  t h i s  l e v e l  o f n u c le a r  tech n o lo g y , 
i t  was v o iced  by th e  h e a r in g  th a t  h o p e fu lly  th e  f i f t e e n  y e a r  in t e r v a l  
would y ie ld  ' b reak th ro u g h s a s  f a r  as  n o n -n u c le a r energy so u rces  a re  
concerned '
The f i n a l  to p ic  s t r e s s e d  a t  S ig tu n a  was th e  ' t i g h tn e s s  o f th e  
c o u p lin g ' between n u c le a r  power g e n e ra tio n  and th e  p ro d u c tio n  o f  
n u c le a r  weapons. As c e r t a in  as th e  h ea rin g  appeared  to  be a s  to  th e  
in e f f e c t iv e n e s s  o f th e  N o n -P ro l ife ra t io n  T re a ty  in  th e  p re v e n tio n  o f 
th e  sp read  o f  n u c le a r  arms, i t  appeared  q u i te  undecided  as  to  w hether 
th e  s toppage o f  n u c le a r  energy programmes would have any e f f e c t  on 
th e  p r o l i f e r a t i o n  h aza rd  o r  n o t. ' I t  i s  p a r t  o f  th e  tra g e d y  o f  o u r/
10. I b i d . ,  p . 14.
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our t im e s ',  th e  r e p o r t  concluded , ' t h a t  we see  no sim ple way o u t o f
th e  p re s e n t  dilemma o f  o u r w orld: fa c e d  w ith  th e  p o t e n t i a l i t y  o f
11n u c le a r  energy and th e  f e a r  o f  n u c le a r  w a r f a r e ', In  t h i s  r e s p e c t ,  
th e  p o te n t i a l  o f  th e  churches to  i n f l u e n t i a l l y  lobby t h e i r  
r e s p e c t iv e  governm ents f o r  th e  s tre n g th e n in g  o f  in te r n a t io n a l  weapons 
c o n tro l  was em phasised.
W hile th e  S ig tu n a  H earing  ad m itte d ly  l e f t  many p a r t i c ip a n t s  in  a  
s t a t e  o f  'p e r p le x i ty '  over th e  n u c le a r  energy is s u e ,  i t  made an 
im p o rtan t c o n tr ib u t io n  to  th e  n u c le a r  debate  by p ro v in g  th a t  d ia lo g u e  
between p eo p le  w ith  w idely  d i f f e r in g  backgrounds, coming from many 
d i f f e r e n t  c o u n tr ie s ,  i s  p o s s ib le .  The h e a rin g  a lso  c o n tr ib u te d  to  
th e  d eb a te  by shedding  ecum enical l i g h t  on th e  v a r io u s  co m p le x itie s  
o f  n u c le a r  tech n o lo g y , and, as  has been su b seq u en tly  dem onstra ted , 
se rv ed  a s  a  s tim u lu s  f o r  c o n tin u ed  th e o lo g ic a l  p ro b es  in to  th e  
dilemmas o f  th e  energy supp ly  problem  from many church  g roups. F or j
-Îexample, some church g ro u p s, l i k e  th e  NCC o f th e  U n ited  S ta te s ,  came
away from S ig tu n a  convinced  o f  t h e i r  r e s p o n s ib i l i ty  to  c h a lle n g e  th e  •;
developm ent o f  n u c le a r  power, e s p e c ia l ly  in  re g a rd  to  th e  u se  o f
p lu ton ium  f u e l  and b re e d e r  tech n o lo g y . Thus, a lth o u g h  th e  h e a rin g
concluded  by n e i th e r  r e j e c t i n g  n o r endo rsing  th e  u se  o f  n u c le a r  energy,
i t  was a s tro n g  s t a r t  to  ecum enical encoun ter w ith  th e  m an ifo ld
i n t r i c a c i e s  o f th e  n u c le a r  i s s u e .
The S ig tu n a  r e p o r t  was g e n e ra lly  w e ll- re c e iv e d  by bo th  th o se  
opposed to  as  w ell a s  th o se  in  fav o u r o f  n u c le a r  e n e r g y . I t  was a l s o /
11. WGC Committee o f Church and S o c ie ty , 'JEaumenical H earing  on N uclear 
Energy: A R eport to  th e  C h u rch es ', A n tic ip a t io n , No. 21, O ctober 
1975, p . 14.
12. See 'R.eaponses. to. th e  .S.igtuna R.eport ' ,  John F ra n c is  and P au l A brech t, 
e d s . .  Facing  Up to  N u c lea r Power ( S t .  Andrew P re s s ,  Edinburgh, 1976), 
pp . 221-230.
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a lso  fa v o u ra b ly  rev iew ed  by th e  N a iro b i Assembly o f  th e  NOG in
December 1975* In  f a c t ,  p r im a r i ly  based  on th e  work done a t  S ig tu n a ,
th e  N a iro b i Assembly s y n th e s is e d  th e  v a r io u s  dilemmas o f  n u c le a r
power in to  th r e e  e th ic a l  c o n s id e ra tio n s  -  ’The in e v i ta b le  co u p lin g  o f
n u c le a r  energy f o r  e l e c t r i c i t y  g e n e ra tio n  and th e  p ro d u c tio n  o f
n u c le a r  weapons ’The h aza rd s  in v o lv ed  in  th e  s to ra g e  o f  n u c le a r
w aste f o r  long  p e r io d s  and, ’The problem s o f t h e f t  and
13s a b o ta g e .’ The assem bly em phasised th a t  ecum enical d is c u s s io n  o f
th e s e  is s u e s  needs to  be co n tin u ed , and c a l le d  upon churches and
in d iv id u a l  C h r is t ia n s  to  v o ic e  t h e i r  r e a c t io n s  to  th e  S ig tu n a  f in d in g s .
The assem bly a lso  n o te d  th e  im portance o f fu tu r e  r e s e a rc h  in to  th e
developm ent o f  a l t e r n a t iv e  system s o f  energy p ro d u c tio n , and
recommended t h a t  a l l  concerned  C h r is t ia n s  a c t iv e ly  seek  to  'p rom ote
s u f f i c i e n t  fund ing  and m oral su p p o rt f o r  r e s e a rc h  and developm ent o f
14renew able so u rces  o f  energy, e .g .  s o la r  and wave e n e r g y '. I t  was
concluded by th e  assem bly t h a t  th e  S ub-U nit on Church and S o c ie ty
shou ld  co n tin u e  i t s  in v e s t ig a t io n s  in to  th e  n u c le a r  energy d eb a te ,
p a r t i c u l a r l y  a s  i t  r e l a t e s  to  th e  c r i s e s  in  p o p u la tio n  c o n t ro l ,  food
and energy re s o u rc e s , and th e  e n t i r e  environm ental problem . The
c o n t in u i ty  o f  t h i s  work was seen  as being  e s p e c ia l ly  e s s e n t i a l  i f  th e
15churches were to  'm o b il is e  groups a t  a  lo c a l  c o n g re g a tio n a l l e v e l ' .
The involvem ent o f  th e  WCC in  th e  n u c le a r  d eb a te  was taken  
one s te p  f u r th e r  in  May 1976, w ith  th e  p u b lic a t io n  o f th e  Church an d /
13* WCC, 'S o c ia l  R e s p o n s ib i l i ty  in  a  T echn ica l A g e ', A n tic ip a t io n , 
No. 22, May 1976, p . 8 .
14. I b i d . ,  p . 10.
15. I b i d . ,  p . 11.
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and S o c ie ty ’ s ’Energy f o r  a  J u s t  and S u s ta in a b le  S o c ie ty ’ , Not on ly
d id  t h i s  r e p o r t  b r in g  th e  n u c le a r  argum ent up to  d a te  s in c e  th e
S ig tu n a  H earing , b u t i t  a lso  w eighed th e  p ro s  and cons o f  th e
recom mendation f o r  a  n u c le a r  m oratorium . While a d m ittin g  th a t  a
m oratorium  i s  m erely a d e lay  t a c t i c  -  on ly  d e fe r r in g  th e  d e c is io n  to
p ro ceed  w ith  n u c le a r  p ro d u c tio n  o r  to  s to p  i t  -  th e  r e p o r t  c i t e d  two
m ajor re a so n s  f o r  su p p o rtin g  such an ev en t. The f i r s t  was t h a t  a
m oratorium  would a t  l e a s t  slow  th e  developm ental p ro c e s s  o f  n u c le a r
energy , and would g iv e  th e  p u b lic  tim e f o r  com prehensive d is c u s s io n s
on th e  is s u e .  The second reaso n  was t h a t  a  m oratorium  would g iv e  th e
s c i e n t i f i c  community o p p o r tu n ity  f o r  s p e c ia l  re s e a rc h  on th e  v a r io u s
te c h n ic a l  dilemm as, where more in fo rm a tio n  i s  needed f o r  e n lig h te n e d
d e c is io n s .  However, th e  r e p o r t  a lso  advanced two conv incing  re a so n s
f o r  th e  r e s i s ta n c e  o f  a  m oratorium  c a l l  -  th e  p o s s ib le  re d u c tio n  o f
a v a i la b le  energy to  p o o re r  c o u n t r ie s ,  and th e  p o s s ib le  c r e a t io n  o f  a
f u tu r e  energy c r i s i s  -  and was l e f t  to  conclude th a t  a  m oratorium  i s
n o t ’ . . .  an easy way to  av o id  a  d e c is io n . I t  i s  i t s e l f  a  d e c is io n
16w ith  s e r io u s  s o c ia l  co n seq u en c es .’ N e v e rth e le s s , even though non- 
com m ital, th e  r e p o r t ’ s  d is c u s s io n  o f th e  m oratorium  is s u e  d id  se rv e  
an im p o rtan t fu n c tio n  by g iv in g  i n i t i a l  ecum enical a t t e n t io n  to  th e  
p o te n t i a l  e f f e c t s  o f such a p o s s i b i l i t y .
In  accordance w ith  th e  recom m endations made a t  N a iro b i re g a rd in g  
f u r th e r  worldwide ecum enical involvem ent in  th e  is s u e s  posed  by th e  
use  o f  n u c le a r  power, th e  C e n tra l Committee o f th e  WCC, a t  a  m eeting 
in  Geneva, A ugust 10-18, 1976, a u th o r is e d  th e  Church and S o c ie ty /
16. Working Group on Church and S .ooiety ,. ’ Energy f o r  a  J u s t  and 
S u s ta in a b le  S o c ie ty ',  S tudy E n co u n te r, No. 3» 1976, p . 29.
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S o c ie ty  S ub-U nit to  make a  p r e s e n ta t io n  to  th e  n e x t in te r n a t io n a l  
co n feren ce  o f  th e  I n te r n a t io n a l  Atomic Energy Agency (IAEA). T h is  
co n feren ce  was to  be h e ld  in  S a lzb u rg  in  May 1977i and th e  WCC 
subm ission  was to  be on th e  ' P u b lic  A cceptance o f  N u clea r Power*. I t  
was f e l t  by th e  C e n tra l Committee t h a t  such WCC involvem ent in  th e  
o v e ra l l  d eb a te  was n e c e s s i t a te d  by th e  ap p aren t w idespread  agreem ent 
among th e  C h r is t ia n  churches t h a t  much more in fo rm a tio n  was needed by 
th e  p u b lic  on th e  im p lic a t io n s  and problem s o f  th e  co n tin u ed  
expansion o f  n u c le a r  energy . I t  was a lso  f e l t  by th e  com m ittee t h a t  
th e re  was a  grow ing aw areness in  th e  churches t h a t  th e  e t h ic a l  and 
r e l i g io u s  im p lic a tio n s  o f  n u c le a r  energy re q u ire d  u rg e n t a t te n t io n  a t  
th e  in te r n a t io n a l  l e v e l .
In  p re p a ra t io n  f o r  th e  S a lzb u rg  C onference, th e  WCC p u b lish e d  a 
p o lic y  s ta te m e n t re g a rd in g  n u c le a r  energy in  August 1976. W hile t h i s  
s ta te m e n t acknowledged th e  p e rc e iv e d  n e c e s s i ty  o f  r e ta in in g  n u c le a r  
power as a  w orld energy so u rce , i t  a lso  c a l le d  f o r  an in t e n s i f i e d  
g lo b a l s e a rc h  f o r  v ia b le  a l t e r n a t iv e  form s o f  energy . In  a d d i t io n , 
th e  p o lic y  s ta te m e n t re q u e s te d  d i r e c t  a ssu ran ce  from th e  IAEA th a t  new 
i n i t i a t i v e s  would be tak en  to  b o th  h e lp  re s o lv e  th e  p re s e n t  a n x ie t ie s  
su rro u n d in g  n u c le a r  power tech n o lo g y , and to  p la c e  th e  acknowledged 
r i s k s  o f  an expanding n u c le a r  power in d u s try  in  a more r e a l i s t i c  lo n g ­
term  p e r s p e c t iv e .
The WCC d e leg a tio n  to  th e  Salzburg Conference was le d  by Paul 
A brecht, w ith John F ran c is  p re sen tin g  th e  WCC subm ission. B as ic a lly , 
th e  p re se n ta tio n  given by F ran c is  was taken from th e  p rev io u s ly  s ta te d  
WCC ev a lu a tio n s  o f th e  n u c lea r power is su e , and r e f le c te d  th e  b y - th is -  
tim e t r a d i t io n a l ,  moderate WCC p o s it io n . In  h is  subm ission, F ran c is  
s e t  out f iv e  c o n sid e ra tio n s  around which the  WCC perceiv ed  an /
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an ecum enical consensus to  be dev e lo p in g . These f iv e  c o n s id e ra tio n s
I, »were: t h a t  n u c le a r  power canno t n o r  w i l l  n o t be abandoned as  a  w orld
energy so u rce ; t h a t  th e  m a tu r ity  o f  n u c le a r  energy techno logy  i s  n o t
y e t  s u f f i c i e n t  to  j u s t i f y  la r g e - s c a le  i n d u s t r i a l  a p p l ic a t io n ;  t h a t  th e
r i g h t  o f  acc e ss  to  n u c le a r  energy by a l l  n a t io n s  must be re c o g n ise d ;
th a t  a l l  n a t io n s  sh a re  th e  r e s p o n s ib i l i ty  o f  n u c le a r  acc e ss  and s e c u r i ty ;
and, t h a t  th e  w id es t p o s s ib le  p u b lic  d is c u s s io n  o f  th e  c o m p le x itie s  o f ,
and o p tio n s  to ,  n u c le a r  techno logy  i s  e s s e n t i a l .  F ra n c is  examined each
o f  th e se  p o in ts  in  d e t a i l  in  th e  f i r s t  s e c t io n  o f  h is  p r e s e n ta t io n ,  and
d e a l t  w ith  th e  n eed  f o r  an e t h ic a l  and r e l ig io u s  p e rs p e c t iv e  to  th e
d eb a te  in  h i s  f i n a l  p a r t .  T h is  l a s t  s e c t io n  co n tin u ed  th e  c a u tio u s
approach o f  th e  WCC, w ith  F ra n c is  em phasising th a t  a lth o u g h  'we cannot
l i v e  as  though n u c le a r  energy had n o t been d isco v e re d  . . .  th e  wise
u se  o f  n u c le a r  techno logy  depends p a ra d o x ic a lly  on a new u n d ers tan d in g  
17o f  human l i m i t s ' , T h is  non-com m ital p o lic y  was su b seq u en tly  echoed 
by P au l A brech t in  an a r t i c l e  sum m arising th e  S a lzb u rg  C onference. In  
t h i s  a r t i c l e ',  A brecht defended th e  WCC r e f u s a l  to  ta k e  n e i th e r  a  p ro -  
n o r  c o n -n u c le a r  s ta n c e  by r h e to r i c a l l y  im ply ing  th a t  n u c le a r  techno logy  
i s  much l i k e  o th e r  p re v io u s  te c h n o lo g ic a l achievem ents -  f i r e ,  gun­
powder, steam  eng ine , au tom obile , a i rp la n e  -  and must be judged  in
18term s o f  i t s  r e l a t i v e  advan tages and d isad v an tag es .
The r o le  o f  th e  WCC a t  S a lzb u rg  was to  a tte m p t to  p la c e  th e  
dilemmas o f  n u c le a r  power in to  a  s o c ia l  and e th ic a l  c o n te x t. At t h a t /
17 . John F ra n c is ,. 'P u b l ic  A cceptance o f N uclear Power : Some E th ic a l  
I s s u e s ' ,  WQQ Exchange, No. 2, May 1977, p . 13-
18, P au l A brech t, 'C h u rch es ' V oice I n v i te d  in  th e  N uclear D ebate ' , 
WOO F o cu s, May 1977» P* 21.
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t h a t  tim e , th e  ¥GC a p p a re n tly  d id  n o t f e e l  c o n f id e n t enough to  p roduce 
a  'yes*  o r *no* re sp o n se  to  th e  co n tin u ed  developm ent o f  n u c le a r  
energy . As John F ra n c is  made c le a rs
'R e lig io u s  t r a d i t i o n s  o f f e r  no read y  made answ er to  
th e  r i g h t  u se  o f n u c le a r  techno logy  . . .  A c r i t i c a l  
a t t i t u d e  tow ards te c h n o lo g ic a l reaso n  must n o t 
le a d  to  s o c ia l  co n fu s io n , to  d e l ig h t  in  th e  
i r r a t i o n a l ,  to  th e  v e n e ra tio n  o f th e  s im p l i s t i c  and 
u to p ia n  s o lu t io n s  to  human problem s . . .  The 
churches and r e l i g io u s  le a d e rs  a re  n o t  in  a  p o s i t io n  
o f  m oral s u p e r io r i ty ,  b u t sh a re  th e  u n c e r ta in ty  
which a f f l i c t s  o u r contem porary c u l t u r e . * 19
C onsequently , th e  r a th e r  p ru d e n t WCC p o s i t io n  f i r s t  ta k en  on th e
n u c le a r  energy is s u e  a t  S ig tu n a  -  'We would n o t f e e l  j u s t i f i e d  in
e i th e r  e n t i r e ly  r e j e c t i n g  n o r in  w h o le -h ea rted ly  recommending la rg e -
20s c a le  use  o f n u c le a r  energy* -  was re a f f irm e d  a t  S a lsb u rg . A brecht 
r e f e r r e d  to  t h i s  p o s i t io n  as a  form o f 'C h r is tia n  Realism* , and i t  was 
in  b a s ic  agreem ent w ith  th e  b ro ad e r 'h a rd -s o f t*  o r  mixed energy 
s t r a te g y  ( see  C hap ter O ne).
The WCC approach to  th e  n u c le a r  d eb a te  was s h i f t e d  somewhat in to  
th e  a n t i - n u c le a r  camp a t  th e  Church and S o c ie ty  S u b -U n it 's  C o n su lta tio n  
h e ld  a t  Bossey in  May 1978. T h is  c o n s u lta t io n  was a tte n d e d  by some 
s ix ty  p e rso n s  r e p re s e n t in g  a  wide v a r ie ty  o f p ro fe s s io n s ,  and i t s  
d is c u s s io n s  tended  to  broaden  th e  ecum enical scope re g a rd in g  th e  
n u c le a r  i s s u e .  W hile many c o n t ro v e r s ia l  n u c le a r  co m p le x itie s  were 
h e a te d ly  d eb a ted  and u l t im a te ly  l e f t  unanswered, th e  c o n s u lta t io n  d id  
manage to  reac h  some agreem ents a s  to  th e  g e n e ra l e th ic a l  q u e s t io n s /
19. I b i d . ,  p . 12.
20. P au l A brecht and D avid R ose, 'The Churches and th e  S.alz.burg. 
D ebate on "N uclear Power and i t s  F u e l Cycle" ' , A n tic ip a t io n , 
No. 24, November 1977, p . 7 .
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qu estio n s  involved, and was ab le  to  produce a d e ta i le d  statem ent
dealin g  w ith many o f th e  m ajor dilemmas posed by n u c lea r technology.
Some o f the  is su e s  p a r t ic u la r ly  emphasised by th e  c o n su lta tio n  were
th e  encouraging p ro sp ec ts  o f non-nuclear energy sources, th e  m anifold
s o c ia l  c o s ts  and r i s k s  o f n u c lea r energy, th e  sp e c ia l hazards in h e re n t
in  b reeder technology, and th e  d is tr e s s in g  p ro sp ec ts  f o r  th e  even tual
p r o l i f e r a t io n  o f n u c lea r weapons given th e  continued expansion o f
n u c lea r energy. The Bossey C onsu lta tion  e lev a ted  th e  renewable,
a l te r n a t iv e  energy sources o f s o la r ,  wind, and biomass to  th e  s ta tu s
of ‘fu lly -fled g ed *  energy o p tio n s , and m aintained th a t  a l l  energy
a l te rn a t iv e s  must be kep t open. ' The co n su lta tio n  a lso  s tre s s e d  th e
deeper s o c ie ta l  debate w ith in  which th e  n u c lea r con troversy  i s  s e t .
I t  defin ed  th i s  deeper debate as  being u ltim a te ly  about 'more
technology o r le s s ,  about c e n tr a l is e d  (technology) versus d e c e n tra lis e d  
21 and adm itted  th e  ex is ten ce  o f an ecumenical quandary on th e
su b je c t. While th e  c o n su lta tio n  d id  fo llow  th e  e s ta b lish e d  WCC p a r ty
l in e  by concluding th a t  'no grounds e x is t  fo r  r e je c t in g  n u c lea r power
c a te g o r ic a l ly . On th e  o th e r hand, i t  cannot be accepted  c a te g o r ic a lly  
22e i th e r* , i t  broke new ground toward an a n ti-n c u le a r  s tan ce  by
d ec la rin g  th a t  n u c lea r power * i s  a  c o n d itio n a l good, su b jec t to
reasoned acceptance under some circum stances and su b je c t to  reasoned
re je c t io n  in  o th e rs . Even where accepted  th e re  may be a p o in t when we
23may have to  say, "Thus f a r  and no f u r th e r " . ®
21. Working Group on Church and Society.,. * A Statem ent by th e  Working 
Committee o f Church and S o c ie ty * , A n tic ip a tio n , No, 26 , June 1979, 
p. 51.
22. Ib id .
23. Ib id .
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The c r i t e r i a  d e lin e a te d  a t  Bossey fo r  e i th e r  th e  u ltim a te  
acceptance o r r e je c t io n  o f n u c lea r power included th e  need fo r  energy,
th e  a v a i l a b i l i ty  of a l te r n a t iv e  sources, th e  l ik e lih o o d  of in c reas in g
o r decreasing  th e  danger of p r o l i f e r a t io n ,  and whether n u c lea r power 
in  any p a r t ic u la r  case  c o n tr ib u te s  to  a more ju s t ,  p a r t ic ip a to ry ,  and 
su s ta in a b le  so c ie ty . The no tio n s  of s o c ie ta l  ju s t ic e  and s u s ta in a b i l i ty
were l a t e r  defined  by th e  c o n su lta tio n  to  inc lude  c o rre c tin g  th e  1
j
m a ld is tr ib u tio n  o f th e  p roducts  o f th e  e a r th , b ridg ing  th e  gap between |
r ic h  and poor c o u n tr ie s , and su s ta in in g  th e  ea rth  so th a t  a s u f f ic ie n t  -I
q u a li ty  o f m a te ria l and c u l tu ra l  l i f e  fo r  humanity may i t s e l f  be jIsu s ta in e d  in d e f in i te ly .  This g lo b a l and environm ental p e rsp ec tiv e  was |
Ip erceived  as e s s e n t ia l ,  given hum anity 's dependence upon th e  e a r th , |
jThe in te r re la t io n s h ip  o f ju s t ic e  and ecology, as p re sen ted  by th e  |
1c o n su lta tio n , was pe rce iv ed  as re s id in g  in  th e  b e l ie f s  th a t :  ' a  i
su s ta in a b le  so c ie ty  which i s  u n ju s t can hard ly  be worth s u s ta in in g ',
24w hile 'a  ju s t  so c ie ty  th a t  i s  u n su sta in ab le  i s  s e l f  d e fe a t in g '.
While th e  o v e ra ll  conclusion o f the  c o n su lta tio n  a t  Bossey was 
th a t  n u c lea r power was a c o n d itio n a l op tion  fo r  fu tu re  world enepgy 
needs, a f u l l  th i r d  o f the  p a r t ic ip a n ts  f i l e d  a d is se n tin g  opinion 
which c a lle d  f o r  an immediate moratorium on th e  use of plutonium  
re a c to r s  and spen t fu e l  rep ro cessin g  p la n ts .  S ix  a d d itio n a l 
p a r t ic ip a n ts  subm itted a p o s t-c o n su lta tio n  p o s it io n  paper which 
c r i t i c i s e d  a perce iv ed  p re d is p o s it io n  on th e  m ajo rity  o f the  
c o n s u lta t io n 's  p a r t  toward a p ro -n u c lea r energy s tan ce . This paper 
claim ed th a t  'c e r ta in  c ru c ia l  th e o lo g ic a l a sp ec ts  o f th e  argument/
24. As quo ted  by D avid G o slin g , 'E nergy  f o r  th e  F u tu re ' ( B r i t i s h  
C ouncil o f  C hurches, London,1979), p . 2.
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argument surrounding  n u c le a r  energy , o f -c o n s id e ra b le  im portance to  th e
25chu rch es, were p re v e n te d  from s u r f a c in g ', and argued th a t  th e  
e a r t h 's  e c o lo g ic a l c o n s t r a in t s  do n o t j u s t i f y  th e  c o n tin u ed  use  o f
T 26n u c le a r  energy .
The G e n t r a i  Committee o f  th e  WCC review ed th e  r e s u l t s  o f th e  
Bossey C o n su lta tio n  a t  a  m eeting  h e ld  in  Jam aica in  January  1979.
H ere, th e  com m ittee em phasised th e  im portance o f  v iew ing b e n e f i t s  o f  
n u c le a r  energy in  th e  l i g h t  o f  r i s k s  in v o lv ed , and l a i d  g r e a t  s t r e s s  
on th e  need f o r  energy c o n se rv a tio n  and more r a t i o n a l  energy 
consum ption. The com m ittee a ls o  u n d ersco red  th e  w ider e c o lo g ic a l 
c o n te x t o f  th e  n u c le a r  energy  d eb a te . A lthough th e  com m ittee d id  
acknowledge th e  v a l id i t y  o f  some o f th e  p o in ts  r a i s e d  by th e  m in o rity  
o p in io n  a t  B ossey, i t  backed away from ta k in g  e i th e r  a  p ro -  o r  com­
p o s i t io n  on th e  n u c le a r  energy is s u e ,  c la im ing  th a t  'n u c le a r  power
27can be n e i th e r  r e je c te d  n o r a c c ep ted  c a te g o r ic a l ly * .
The p e r s i s t a n t  WOO n u c le a r  energy p o s i t io n ,  which can on ly  be 
d e sc r ib e d  a s  c a u tio u s  and non-com m itta l, was f i n a l l y  abandoned a t  
th e  C onference on F a i th ,  S c ience  and th e  F u tu re  h e ld  in  J u ly  1979.
As p re v io u s ly  m entioned, t h i s  co n feren ce  n o t on ly  endorsed  a  n u c le a r  
m oratorium , b u t a lso  c a l le d  f o r  th e  abandonment o f  p lu ton ium  r e a c to r s  
and sp e n t f u e l  re p ro c e s s in g  p la n ts ,  and f o r  th e  very  l im i te d  use  o f  
c u r r e n t ly  o p e ra tin g  n u c le a r  r e a c to r s .  The co n fe ren ce  f e l t  t h a t  t h e /
2 5 . Gerd Anne A arset., et_,.al..,. 'R e a c tio n  to  th e  R ep o rt from a  Group o f 
P a r t i c i p a n t s ' ,  A n tic ip a t io n , No. 26 , June 1979, pp . 45-50.
2 6 . I b i d . ,  p . 50 .
2 7 . WCC.,. 'E nergy  f o r  th e  F u tu re '.,  PLeports from th e  World C onference 
on F a i th ,  S c ie n ce  and th e  F u tu re  (WCC, Geneva, 1979), P. 1.
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th e  b e n e f i t s  to  be d e r iv e d  from a  g lo b a l  commitment to  th e se
recom m endations would in c lu d e  'b r e a th in g  sp ace ' f o r  te c h n o lo g ic a l
im provem ents, a l t e r n a t iv e  energy sou rce  investm en t, and th e  accum ula tion
o f  adequate  c a p i t a l  f o r  such e v e n tu a l i t i e s  a s  n u c le a r  p la n t
decom m issionings and d eco n tam in a tio n s . The co n feren ce  a ls o  f e l t  t h a t
th e  r e l a t e d  is s u e  o f  n u c le a r  w arfa re , w ith  i t s  a t te n d a n t  q u e s tio n s  of
disarm am ent, p r o l i f e r a t i o n ,  and n u c le a r  sa feg u a rd s , a lso  n e c e s s i t a te d
an im m ediate m oratorium . A lthough th e  e f f e c t s  o f such a  m oratorium  on
th e  energy req u ire m en ts  o f  th e  T h ird  World were h e a te d ly  d isc u sse d , i t
was f e l t  by th e  m a jo r ity  o f  p a r t i c ip a n t s  th a t  n u c le a r  power was
ra p id ly  becoming c o s t - p r o h ib i t iv e  f o r  most develop ing  c o u n tr ie s .
F urtherm ore , i t  was th e  consensus o f  th e  con ference  t h a t ,  u n fo r tu n a te ly ,
l i t t l e  cou ld  be done e i t h e r  way to  so lv e  what was co n s id e re d  to  be th e
u lt im a te  p o l i t i c a l  dilemma o f T h ird  World n a t io n s :  ' . . .  to  be dom inated
by th e  m i l i t a r y  power o f th e  n u c le a r  s t a t e s  o r  to  be dependent on them
28f o r  develop ing  n u c le a r  c a p a b i l i t y ' . N e v e rth e le s s , th e  con ference  
ex p ressed  th e  o p in io n  th a t  a  p o s s ib le  m oratorium  -  induced  g lo b a l 
move tow ard d e c e n tr a l is e d ,  l e s s  c a p i ta l - in te n s iv e  energy te c h n o lo g ie s  
would u l t im a te ly  b e n e f i t  th e  d evelop ing  w orld . The hope was a lso  
v o iced  by th e  con fe ren ce  t h a t  i f  governm ents were to  fo llo w  th e  n u c le a r  
recom m endations s e t  f o r th ,  and adop t f e a s ib l e  energy s t r a t e g i e s  which 
would n o t red u ce  p re s e n t  s ta n d a rd s  o f  l iv in g ,  i t  would soon become 
ap p a re n t t h a t  th e  n u c le a r  o p tio n  cou ld  be avo ided  w ith , a t  w o rst, on ly  
minim al c o s ts .  W hile th e r e  was a  m in o rity  v iew po in t v o ic ed  in  d is s e n t  
o f  th e  m oratorium  c a l l ,  th e  co n feren ce  p le n a ry  approved i t  by a 
s u b s ta n t i a l  m a jo r ity  -  129 v o te s  f o r ,  45 a g a in s t ,  and 21 a b s te n t io n s .
28. I b i d . ,  p . 14.
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The c o n fe re n c e 's  n u c le a r  recom m endations form ed p a r t  o f  a  l a r g e r
energy s t r a te g y  prom ulgated  a t  th e  same tim e. T h is  more com prehensive
s t r a te g y  recommended th e  u t i l i s a t i o n  o f a  mix o f  energy te c h n o lo g ie s
depending on th e  a v a i l a b i l i t y  o f re g io n a l ,  n a tu r a l ,  f in a n c ia l ,  and
in d u s t r i a l  r e s o u rc e s ; and appeared  to  be in  b a s ic  agreem ent w ith  th e
'h a r d - s o f t '  energy p a th  a s  d e sc r ib e d  in  C hapter One. W hile th e
con feren ce  s to o d  f a s t  in  i t s  b e l i e f  th a t  a l l  energy o p tio n s , in c lu d in g
n u c le a r  power, shou ld  be k e p t a v a i la b le  f o r  p o s s ib le  use  in  th e  long
term  p ro s p e c t, i t  was e q u a lly  a s  c e r t a in  t h a t  ' f o r  th e  s h o r t  and
medium term s . . .  a  m ajor s h i f t  tow ards th e  e f f e c t iv e  im plem entation
29o f  th e  huge p o t e n t i a l i t y  a s  y e t  un tapped  o f  th e  s o f t  o p tio n ' was 
c a l le d  f o r .
The c o n fe re n c e 's  conclud ing  rem arks to  i t s  energy d e l ib e r a t io n s
co n s id e re d  v a r io u s  s o c io - e th ic a l  d i f f i c u l t i e s  in v o lv ed  in  w eighing
th e  m oral c r i t e r i a  which r e l a t e  to  th e  c o m p lex itie s  o f  th e  energy
d eb a te . W hile i t  was r e a d i ly  acknowledged th a t  ' churches do n o t . , .
30have a  monopoly o f in s ig h t  in to  such m a t te r s ',  th e  con feren ce
defended church  involvem ent and p e rc e iv e d  a  heavy church  r e s p o n s ib i l i ty
to  'p la y  a  r o le  in  th e  dec ision -m ak ing  p ro c e s s , i n s i s t i n g  on th e
s e r io u s n e s s  and m agnitude o f  th e  i s s u e s ,  th e  urgency o f  fa c in g  them
sq u a re ly , and o f f e r in g ,  where p o s s ib le ,  to  p ro v id e  a  forum in  which
31th e  e th ic a l  f a c to r s  can be e lu c id a te d  and d e b a te d '.
29. I b i d . ,  p . 10.
30. I b i d . ,  p . 15
31. I b id .
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The N ational Goimoil o f Churches (NQO)
The o f f i c i a l  e n try  o f  th e  NGC in to  th e  n u c le a r  energy d eb a te  came
in  1974, when th e  grow ing use  o f  n u c le a r  energy, p lu s  p la n s  f o r  th e
developm ent o f  p lu ton ium  r e a c to r s ,  prom pted th e  NGG's D iv is io n  o f
Church and S o c ie ty  to  i n i t i a t e  a  s tu d y  group on th e  e th ic a l  i s s u e s  o f  .
th e  n u c le a r  energy d e b a te . The on ly  p re v io u s ly  s t a t e d  o f f i c i a l
p o s i t io n  o f  th e  o rg a n is a t io n  had been a  s ta te m e n t adop ted  in  I 96O,
which su p p o rted  th e  p e a c e fu l u ses  o f  n u c le a r  energy, and u rged  p r iv a te
in d u s try  to  lau n ch  an ' a l l - o u t  developm ent o f n u c le a r  f i s s io n  a s  an 
32energy so u rce* . In  a  d ram atic  s h i f t  from t h i s  accep tan ce  o f n u c le a r  
energy, th e  s tu d y  group form ed in  1974, by th e  Church and S o c ie ty  
D iv is io n , was g iven  th e  s p e c i f i c  ta s k  to  in v e s t ig a te  th e  im p lic a tio n s  
o f  u s in g  p lu ton ium  as f u e l  in  th e  n u c le a r  c y c le . The group th a t  was 
e v e n tu a lly  form ed came to  be known a s  th e  Committee o f  In q u iry  on 
th e  P lu tonium  Economy, and was c o -c h a ire d  by M argaret Mead and Rene 
Dubos. The r e s u l t s  reac h ed  by t h i s  com m ittee were p re s e n te d  to  th e  
D iv is io n  o f  Church and S o c ie ty  in  th e  F a l l  o f  1975, and became th e  
b a s is  o f  a  p o lic y  recom mendation g iven  by th e  Church and S o c ie ty  
D iv is io n  to  th e  NGC Governing Board in  March 1976.
The b a s ic  p o s i t io n  argued  in  th e  Mead-Dubos R eport was th a t  
p lu ton ium  i s  an u n acc ep tab le  energy a l t e r n a t iv e  -  t h a t  even though 
th e  techno logy  e x i s t s  to  u t i l i s e  p lu to n iu m -fu e le d  energy , i t  i s  
u l t im a te ly  'm o ra lly  in d e f e n s ib le '.^ ^  The r e p o r t  charged  th a t  t h e /
32 . James W all, 'NOG says No to  N uclear Pow er', C h ris tia n  C entury,
No. 19 , May 23, 1979, p . 579.
33* James Wall, 'The Plutonium T h re a t ',  C h ris tia n  C entury, No. 34,
O ctober 22, 1975, p . 915.
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th e  p r ic e  o f  develop ing  p lu ton ium  te c h n o lo g ie s  co u ld  p o s s ib ly  be a
p o l ic e  s t a t e ,  o r ,  worse y e t ,  th e  d e s tru c t io n  o f th e  w orld  by one
d is tu rb e d  in d iv id u a l ,  one t e r r o r i s t  group, o r  one n a tio n  b en t on
n u c le a r  b la ck m a il. The r e p o r t  a lso  devoted  le n g th y  s e c t io n s  to  th e
is s u e s  o f p lu ton ium  t o x i c i t y  and th e  u lt im a te  d is p o s a l o f  w as tes .
In  i t s  co n c lu s io n , th e  com m ittee asked  th e  NOG and i t s  member churches
to  lobby f o r  th e  v a r io u s  a l t e r n a t iv e s  to  p lu tonium  -  which in c lu d e d
' energy c o n se rv a tio n , s o la r  energy , advanced f o s s i l  f u e l  and o rg an ic
co n v ers io n  te c h n iq u e s , geo therm al energy , and e v e n tu a lly  perhaps 
34fu s io n  energ y ' -  a l l  o f  which were reg a rd ed  a s  s o c ia l ly  and 
en v iro n m en ta lly  p r e f e r a b le  to  th e  u se  o f  p lu ton ium  as  an energy so u rce .
W ith th e  ex p e rien ces  o f  th e  S ig tu n a  H earing p ro v id in g  an 
a d m itte d ly  g r e a t  degree  o f i n i t i a t i v e ,  th e  Church and S o c ie ty  D iv is io n  
o f th e  NGC fa v o u rab ly  r e c e iv e d  th e  f in d in g s  o f  th e  Mead-Dubos 
Committee in  l a t e  1975, and p roceeded  to  d r a f t  i t s  p o lic y  recom mendation 
to  th e  NGC G overning Board. The i n i t i a l  re a d in g  o f th e  d iv i s i o n 's  
subsequen t n u c le a r  p o lic y  s ta tem en t o ccu rred  in  O ctober 1975, and, 
among o th e r  th in g s ,  i t  recommended an im m ediate m oratorium  on
35'd e c is io n s  to  p u rsu e  p lu ton ium  r e a c to r s  as a  m ajor energy s o u r c e '.
The s ta te m e n t a ls o  recommended co n tin u ed  s tu d y  on th e  e th ic a l  
d im ensions o f th e  energy i s s u e s ,  and c a l le d  f o r  ecum en ically  -  su p p o rted  
p u b lic  d is c u s s io n s  o f  th e  r i s k s  in v o lv ed  in  advanced n u c le a r  
tech n o lo g y . As had been ex p ressed  in  th e  r e p o r t  o f  th e  S ig tu n a  H earing , 
th e  Church and S o c ie ty 's  p o l ic y  s ta tem en t v o iced  th e  hope th a t  t h e /
34. Ib id .
35. 'The NOG and N uclear P o w er', C h r is t i a n i ty  and C r i s i s , May 10,
1976, p. 105.
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th e  r e l a t i v e l y  n e u t r a l  p o s i t io n  o f th e  church co u ld  be used  to  p ro v id e  
a  s u i ta b le  forum f o r  co n tin u ed  d ia lo g u e  between bo th  s id e s  o f th e  
n u c le a r  d eb a te .
In  January  19?6, th e  D iv is io n  o f  Church and S o c ie ty  sponsored  a  
c o n s u l ta t io n  on th e  recom m endations c o n ta in e d  in  i t s  p o l ic y  s ta te m e n t. 
The p a r t i c ip a n t s  a t te n d in g  th e  c o n s u l ta t io n  in c lu d e d  ad v o ca tes  o f  th e  
p roposed  p lu ton ium  m oratorium , th r e e  s c i e n t i s t s  chosen by an 
i n d u s t r i a l  group -  th e  Atomic I n d u s t r i a l  Forum -  and th r e e  C h r is t ia n  
e t h i c i s t s .  The s t a t e d  purpose o f  th e  c o n s u lta t io n ,  acco rd in g  to  th e  
programme, was ’ to  p ro v id e  th e  NCC G overning Board w ith  an o p p o rtu n ity  
to  h e a r  and to  p a r t i c ip a t e  in  a  d is c u s s io n  o f th e  p lu ton ium  economy, 
in  company w ith  acknowledged e x p e r ts  from se v e ra l d i s c ip l in e s  and 
p o in ts  o f vi ew’ I t  was ob v io u sly  hoped by th e  Church and S o c ie ty  
Division th a t  th e  c o n s u l ta t io n  would h e lp  c r e a te  a  c l im a te  o f 
c o n f ro n ta t io n  w ith in  ecum enical c i r c l e s ,  which would s e t  th e  to n e  f o r  
th e  n e x t NCC G overning Board m eeting , schedu led  f o r  th e  fo llo w in g  
March. The Church and S o c ie ty ’s s ta k e  in  t h i s  fo rthcom ing  m eeting o f 
th e  G overning Board was obv ious, as  i t s  p o lic y  s ta te m e n t had a lre a d y  
been p la c e d  h igh  on th e  agenda f o r  d is c u s s io n .
I f  c o n f ro n ta tio n  was one o f  th e  pu rposes o f  th e  January  
c o n s u l ta t io n ,  i t  q u ic k ly  exceeded i t s  e x p e c ta t io n s , w ith  both  
p rop o n en ts  and opponents o f  th e  Church and S o c ie ty 's  p o lic y  s ta tem en t 
lam en ting  th e  o th e r 's  b ia s e s  and u n en lig h ten e d  p o s i t i o n s . T h e /
36, 8h e ila _ C o H in s , 'A l ia e  in  W onderland ( a t  R iv e rs id e  Church) ' , 
C h r is t i a n i ty  and C r i s i s . March 15, 19?6, p . I 9 .
37 . F o r a  com prehensive accoun t o f th e  c o n s u l t a t io n 's  p ro ceed in g s see ; 
'T he NCC and N uclear P ow er', o p .c i t . ,  pp. 105-111; and S h e i la  
C o ll in s ,  o p .c i t . ,  pp . 49-51 .
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38. S h e i la  G o llin s ,  o p .c i t . ,  p . 50.
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The p rop o n en ts  o f  th e  s ta te m e n t, le d  by Hannes A lfven , argued  a g a in s t  
th e  f u r th e r  expansion  o f  n u c le a r  power in  g e n e ra l,  and th e  developm ent 
o f  p lu ton ium  te c h n o lo g ie s  in  p a r t i c u l a r ,  on fo u r  m ajor g rounds. These 
g rounds were: t h a t  th e  p ro d u c tio n  o f  la rg e  q u a n t i t i e s  o f  u n s ta b le  
r a d io a c t iv e  m a te r ia ls  i s  en v iro n m en ta lly  unsound; t h a t  w ith  th e  
co u p lin g  o f n u c le a r  weapons and n u c le a r  energy one i s  fo rc e d  to  e i th e r  
a c c e p t b o th  o r  n e i th e r ;  t h a t  n u c le a r  energy i s  more expensive  th an  
a l t e r n a t iv e  so u rc e s ; and, t h a t  a  n o n -n u c le a r energy mix in v o lv in g  
re d u c tio n  o f  energy u se , c o n se rv a tio n , s o la r  h e a tin g , and l im i te d  use 
o f  c o a l and o i l  i s  a  much more a t t r a c t i v e  method o f so lv in g  th e  w o r ld 's  
energy problem s. The opponents o f th e  p o lic y  recom m endations c o u n te r-  
argued  th a t  n o t on ly  i s  n u c le a r  power en v iro n m en ta lly  s a fe  when 
compared w ith  o th e r  energy p ro d u c tio n  m ethods, b u t t h a t  i t  i s  a ls o  a  
proven p ro c e s s  o f  energy g e n e ra tio n , u n lik e  th e  h y p o th e tic a l  n a tu re  
o f  many o f th e  a l t e r n a t i v e p u t  f o r th .  The opponents a d d i t io n a l ly  
c la im ed  t h a t  th e  in c re a s e  o f  n u c le a r  r e a c to r s  would have l i t t l e ,  i f  
any, e f f e c t  on th e  p r o l i f e r a t i o n  o f  n u c le a r  weapons, and th a t  th e  
co n tin u ed  developm ent o f n u c le a r  power i s  v i t a l  to  n a t io n a l  and 
in te r n a t io n a l  socio-econom ic -  and th e re fo r e  p o l i t i c a l  -  h e a l th .  The 
e t h i c i s t s  p a r t i c ip a t in g  in  th e  c o n s u l ta t io n  were l e f t  somewhere in  ^
th e  m iddle o f th e  d eb a te , h e s i t a n t  to  ' ta k e  s i d e s ' ,  and becoming more 
and more convinced  o f  th e  wisdom o f  th e  WGG's non-com m ital approach 
to  th e  n u c le a r  q u e s tio n . The r e s u l t  o f th e  c o n s u l ta t io n ,  acco rd ing  
to  one r e p o r te r ,  was to  le a v e  'th o s e  who had p lan n ed  th e  c o n s u lta t io n
oO. . .  w ith  egg on t h e i r  f a c e s ' . ^
S
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N e v e rth e le s s , th e  Church and S o c ie ty  D iv is io n  p e rse v e re d  in  i t s
b a s ic  p o lic y  recom m endations, and, a f t e r  only  minimal r e v is io n s ,
p re s e n te d  th e  March 2 -4 , 1976, m eeting o f  th e  NOG G overning Board w ith
a  p ro p o sa l c a l l in g  f o r  a  m oratorium  on th e  use o f  p lu ton ium . W hile
th e  case  a g a in s t  p lu ton ium  had re c e iv e d  a  w e ll -p u b l ic is e d  b o o st
s h o r t ly  b e fo re  th e  G overning Board was convened, w ith  th e  r e s ig n a t io n
o f th r e e  S e n io r  E n g in ee rs  from G enera l E l e c t r i c 's  N u c lea r D iv is io n
and a  P ro je c t  Manager from  th e  N.R. G. ,  ov er th e  problem s o f n u c le a r
s a f e ty ,  th e  v a lu e  o f  th e  m oratorium  p ro p o sa l was se v e re ly  c r i t i c i s e d
by th r e e  w e ll- re s p e c te d  d e le g a te s  to  th e  G overning B oard. P re s to n
W illiam s argued  to  th e  Board th a t  th e  p ro p o sa l r e l i e d  to o  much on
f e a r ;  Roger Shinn c a u tio n e d  th e  Board n o t to  fo llo w  th e  m istak es  made
by church  f a th e r s  re g a rd in g  th e  work done by such n o te d  s c i e n t i s t s  as
G a li le o ;  and M argaret Maxey ex p ressed  concern  t h a t  th e  m oratorium
co u ld  s to p  a  developm ent t h a t  co u ld  'p la c e  us a t  th e  th re s h o ld  o f  a
39new le v e l  o f c u l tu r a l  e v o l u t io n '. A f te r  what has been d e sc r ib e d  
a s  a  'h e a te d  and p ro lo n g ed  d e b a te ',  th e  G overning Board f i n a l l y  p assed  
a r e s o lu t io n  which n o t on ly  c a l le d  f o r  a  m oratorium  on th e  com mercial 
p ro c e ss in g  and u se  o f  p lu ton ium  as  an energy so u rce , b u t a lso  
recommended an im m ediate s to p  to  th e  b u ild in g  o f  dem o n stra tio n  p lu tonium  
b re e d e r  r e a c to r s .  A lthough an NGG r e s o lu t io n  has l e s s  im pact th an  a
p o lic y  s ta te m e n t, i t  was seen  a s  s ig n i f i c a n t  t h a t  th e  a n ti-p lu to n iu m
re s o lu t io n  had p a sse d  by an alm ost unanimous v o te  by th e  board . In
a d d i t io n ,  th e  r e s o lu t io n  d id  c a r ry  w ith  i t  a  c a l l  to  th e  NGG member
chu rches to  ' engage in  a s tu d y  le a d in g  to  th e  fo rm u la tio n  o f  a  f i n a l /
39 ‘ James W all, ' Making a  D ec is io n  on P lu to n iu m ', G h r is t ia n  G en tu ry , 
No. 7, March 3, 1976, p . 187.
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4 0f i n a l  p o lic y  s ta te m e n t on th e  m a tte r  no l a t e r  th a n  S p rin g  1978*.
The Board was a p p a re n tly  conv inced  th a t  th e  in te rv e n in g  tw o-year s tudy
programme would p e rm it th e  p u b lic  to  g a in  g r e a te r  knowledge o f bo th
th e  dangers  and p o te n t i a l s  o f p lu ton ium  as  an energy so u rce , and would
p u t th e  NGG in  a  more e n lig h te n e d  p o s tu re  to  make a  c r e d i ta b le  .p o lic y
s ta te m e n t on th e  i s s u e .  As i t  was, th e  Board em phasised th a t  t h i s
p r e s e n t  r e s o lu t io n  was on ly  a g a in s t  th e  use  o f  p lu ton ium , and was n o t
4 lmeant ’ to  condemn n u c le a r  f i s s io n  as  a  power so u rce* .
In  a n t ic ip a t io n  o f th e  S p rin g  1978 d e a d lin e , and a G overning 
Board m eeting schedu led  f o r  May 1978, th e  D iv is io n  o f Ghurch and 
S o c ie ty  sponsored  an energy e th ic s  c o n s u l ta t io n  in  O ctober 1977. 
A tten d in g  t h i s  c o n s u l ta t io n  were 120 in d iv id u a ls  r e p re s e n t in g  a  wide 
a r r a y  o f  d i s c ip l in e s ;  th e o lo g y , e th ic s ,  la b o u r, energy in d u s t r i e s ,  
te c h n ic a l  s c ie n c e s , s o c ia l  s c ie n c e s , econom ics, and env ironm enta l and 
consumer i n t e r e s t s .  At th e  c e n tre  o f th e  c o n s u lta t io n  was th e  Ghurch 
and S o c ie ty 's  Gommittee on Energy P o lic y , w ith  th e  r e s p o n s ib i l i ty  to  
s y n th e s is e  th e  in fo rm a tio n  produced by th e  c o n s u l ta t io n ,  and d r a f t  a 
p o lic y  s ta te m e n t f o r  th e  G overning Board.
The r e p o r t  t h a t  was u l t im a te ly  produced by th e  com m ittee, th e  
'P ro p o sed  P o lic y  S ta tem en t on th e  E th ic a l  Im p lic a tio n s  o f Energy 
P ro d u c tio n  and U se ', n o t on ly  recommended energy c o n se rv a tio n  p r o je c t s ,  
developm ent o f  new energy te c h n o lo g ie s  t h a t  use  renew able re s o u rc e s ,  
and in te r n a t io n a l  s h a r in g  o f re so u rc e s  and energy te c h n o lo g ie s , b u t 
a ls o  c a l le d  f o r  a  U n ited  S ta te s  n a t io n a l  energy p o l ic y  ' which w i l l  n o t /
40. James W all, 'A P lutonium  M oratorium ', G h r is t ia n  G en tu ry , No. 9, 
March 17, 1976, p . 243.
41 . James W all, 'NGG Says No to  N uclear P ow er', o p .c i t . ,  p . 579.
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4 2n o t need  to  u t i l i s e  n u c le a r  f i s s i o n ' . These recom m endations were
p re s e n te d  a f t e r  th e  r e p o r t  had c r i t i c a l l y  an a ly sed  f iv e  m ajor a re a s
o f  ecum enical concern  in  th e  energy d e b a te . The f i r s t  o f th e se  a re a s
d e a l t  w ith  th e  in e sc a p a b le  f a c t  th a t  a  w orld energy c r i s i s  does e x i s t .
The r e p o r t  c la im ed  th a t  r e g a rd le s s  o f o n e 's  p e r s p e c t iv e ,  w hether p ro -
n u c le a r  energy o r  n o t ,  energy is s u e s  a re  u rg en t and demand s e r io u s
a t t e n t io n  from  bo th  church  and s o c ie ty .  A m ajor concern  ex p ressed  in
t h i s  re g a rd  was t h a t  due to  th e  in t e r r e la t io n s h ip  o f  s o c ie ty  and i t s
energy sy stem s, in a c t io n  o r  wrong d e c is io n s  cou ld  r e s u l t  in  d i s a s t e r .
The second m ajor s e c t io n  o f th e  r e p o r t  co n s id e re d  th e  'th e o lo g ic a l
framework o f  energy i s s u e s .  H ere, th e  B ib l ic a l  theme o f  h u m an ity 's
in te r - c o n n e c t io n  w ith  a l l  c r e a t io n  -o rg a n ic  and in o rg a n ic  -  was
s t r e s s e d ,  w ith  s in  be ing  d e f in e d  a s  mankind’s 'p e rv e r s io n  o f dominion 
43in to  dom ination ' .  The r e p o r t  c a l le d  upon th e  chu rches to  a c t  in
th e  redem ptive  s p i r i t  o f J e su s  C h r is t  by prom oting s o c ia l ,  economic,
and env ironm enta l j u s t i c e  in  energy d e c is io n s .  The concep t o f
'n e ig h b o u r ' was expanded to  in c lu d e  ' a l l  humans in  p a s t ,  p re s e n t ,  and
44f u tu r e  g e n e ra tio n s ,  as  w e ll as  th e  r e s t  o f  c r e a t i o n ' , and C h r is t ia n s  
were u rged  to  e x e rc is e  g r e a t  c a re  and r e s p o n s ib i l i ty  tow ard a l l  t h e i r  
'n e ig h b o u rs ' when making f u tu r e  energy d e c is io n s ,  and to  r e s i s t  being  
l e d  by th e  u se  o f  te c h n o lo g ic a l power f o r  i t s  own im m ediate i n t e r e s t s .
42. John.M aust,. '.NG.C.Î N u clear R eac tio n s  But No Ecum enical F u s io n ',  
C h r i s t i a n i ty  Today, June 8 , 1979, P* 46.
4 3 . As quo ted  in  Bruoe B irch,- 'E nergy E th ic s  Reaches th e  C hu rch 's  
A genda', G h r is t ia n  G en tu ry , No. 35, November 1 , 1978, p . IO35 .
44. I b i d . ,  p . 1036.
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The t h i r d  a re a  o f  in v e s t ig a t io n  was in  th e  developm ent o f an 
e th ic  o f  e c o lo g ic a l j u s t i c e .  H ere, th e  w e lfa re  o f  th e  human community 
was p e rc e iv e d  a s  be ing  in h e re n t ly  t i e d  to  th e  w e lfa re  o f  th e  b io sp h e re . 
The r e p o r t  advanced th r e e  v a lu e s  a g a in s t  which energy p o l i c i e s  and 
te c h n o lo g ie s  co u ld  be m easured f o r  t h e i r  c o n s is te n c y  w ith  t h i s  g o a l o f  
e c o lo g ic a l  j u s t i c e :  s u s t a i n a b i l i t y ,  e q u ity , and p a r t i c ip a t io n .  
S u s ta in a b i l i ty  r e f e r r e d  to  th e  e a r t h 's  l im i te d  c a p a c ity  to  p ro v id e  
re s o u rc e s  and to  abso rb  th e  p o l lu t io n  r e s u l t in g  from t h e i r  u se , and 
was seen  as  r e q u ir in g  t h a t  th e  b io lo g ic a l  and s o c ia l  system s, which 
n u r tu r e  and su p p o rt l i f e ,  be n e i th e r  d e p le te d  n o r p o iso n ed . E q u ity  
r e f e r r e d  to  th e  f a i r  d i s t r i b u t io n  o f re so u rc e s  on th e  b a s is  o f  need, 
and was p re s e n te d  as p e r ta in in g  to  n o t  on ly  to d a y 's  g e n e ra tio n s ,  b u t 
to  th o se  y e t  unborn a s  w e ll .  P a r t i c ip a t io n  r e f e r r e d  to  th e  a b s o lu te  
n e c e s s i ty  o f  each in d iv id u a l  member o f th e  community hav ing  th e  
o p p o r tu n ity  to  become in v o lv ed  in  th e  d e te rm in a tio n  o f  energy p o l ic y ,  
a s  w e ll as in  th e  s t r u c tu r in g  o f  v a lu e s  which would u l t im a te ly  gu ide  
th e  u t i l i s a t i o n  o f  such p o l ic y .
The f o u r th  m ajor s e c t io n  o f  th e  p roposed  p o lic y  s ta te m e n t 
concerned  th e  in h e re n t elem ent o f  r i s k  in  any energy tech n o lo g y . Of 
a l l  th e  energy a l t e r n a t iv e s  p r e s e n t ly  a v a i la b le ,  however, n u c le a r  
techno logy  was th e  on ly  one judged as being  u n a c c e p ta b le , a s  i t  
r a i s e s  th e  very  r e a l  p o s s i b i l i t y  o f  i r r e v e r s i b l e  damage to  th e  
b io sp h e re . F u r th e r ,  i t  was concluded  t h a t  because many o f  th e  s o c ia l  
c o s ts  o f  h ig h - r i s k  n u c le a r  tech n o lo g y  a re  postponed  to  f u tu r e  
g e n e ra tio n s ,  w ith  th e  b e n e f i t s  a c c ru in g  to  th e  p re s e n t ,  an energy 
p o l ic y  concerned  f o r  e c o lo g ic a l j u s t i c e  shou ld  seek  th e  developm ent 
and use  o f more im m ediate, lo w e r - r is k  te c h n o lo g ie s , such a s  s o la r  
energy . T h is  s e c t io n  a lso  c a l le d  f o r  th e  developm ent o f  an e th ic  o f 
sh a r in g , and u n d ersco red  th e  n e c e s s i ty  o f s t r in g e n t  en e rg y /
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energy c o n se rv a tio n  m easures in  th e  developed e n e rg y -r ic h  n a t io n s  o f  
th e  W est.
The f i f t h  m ajor s e c t io n  r e i t e r a t e d  th e  v a lu e s  o f  s u s t a in a b i l i t y ,
e q u ity , and p a r t i c ip a t io n ,  and argued  th a t  th e  o b je c ts  o f  th e se  g o a ls
co u ld  be r e a l i s t i c a l l y  a p p lie d  in  th e  fo rm u la tio n  o f  an a l t e r n a t iv e
energy p o l ic y .  In  re g a rd  to  th e  s p e c i f i c  dec ision -m ak ing  p ro c e sse s
in  m a tte rs  o f U n ited  S ta te s  energy p o l ic y ,  th e  r e p o r t  c a l le d  f o r  ' a
n a t io n a l  commitment to  a n t ic ip a te  s e r io u s  th r e a t s  posed  by c e r ta in
te c h n o lo g ie s  to  th e  q u a l i ty  o f th e  community o f l i f e  and to  d esign  an
a p p ro p r ia te  energy p o lic y . The p ro c e s s  of a n t ic ip a t in g  th r e a t s  must
in c lu d e ',  th e  r e p o r t  c o n tin u ed , 'te c h n o lo g ic a l  and s o c ia l  im pact 
45a s s e s s m e n t, ' In  t h i s  re g a rd , te c h n o lo g ic a l assessm en t would in c lu d e  
an a n a ly s is  o f  th e  e f f e c t s  o f  p a r t i c u l a r  energy te c h n o lo g ie s  on 
s o c ie ty ,  th e  environment, and th e  economy ; w h ile  s o c ia l  im pact 
assessm en t would m easure th e  e f f e c t s  o f p a r t i c u l a r  energy p o l i c i e s  in  
th e  a re a s  o f  community developm ent, employment, i n d u s t r i a l  developm ent, 
la n d  u se , h e a l th ,  and community s e rv ic e s .
A f i n a l  s e c tio n  o f  th e  p roposed  poJjqy s ta te m e n t posed  a  c h a lle n g e  
to  th e  churches to  p a r t i c i p a t e  in  shap ing  an eco log ica lly  j u s t  s o c ie ty .  
T h is c h a lle n g e  was s e t  in  p r im a r i ly  v is io n a ry  te rm s, and concluded 
w ith  th e  dream th a t ;
'Such  a s o c ie ty  w i l l  r e s p e c t  th e  l i m i t s  o f  c r e a t io n  -  
th e  f a l l i b i l i t y  o f  human b e in g s , th e  f i n i t e  supp ly  
o f  re s o u rc e s , th e  i n a b i l i t y  o f th e  n a tu r a l  w orld 
e n d le ss ly  to  abso rb  u n n a tu ra l su b s ta n c e s , and th e  
r e a l i t y  t h a t  e v e ry th in g  and everyone i s  connected  
w ith  every  o th e r  one in  th e  community o f  l i f e .
S uch /
4 5 . I b i d . ,  p . 1037,
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Such a  s o c ie ty  w i l l  respond  to  th e  demands o f 
e q u i ta b le  d i s t r i b u t io n  by ensu rin g  t h a t  f i n i t e  
re so u rc e s  a r e  th o u g h tfu lly  conserved  so th a t  
th ey  may be e q u ita b ly  sh a red  to  meet th e  needs 
o f  a l l  p e rso n s , now and in  th e  f u tu r e .
Such a  s o c ie ty  w i l l  en su re  t h a t  s a t i s f a c t i o n  
o f  human needs ta k e s  im m ediate p r i o r i t y  over 
th e  s a t i s f a c t i o n  o f  anyone’ s d e s i r e s ,  and th a t  
th e  d ig n i ty  o f each in d iv id u a l  i s  honoured by 
p ro v id in g  o p p o r tu n ity  .fo r  a l l  p e rso n s  to  
p a r t i c ip a t e  r e s p o n s ib i l i t y  in  d e c is io n s  which 
w i l l  a f f e c t  . th e i r  in d iv id u a l  l i v e s  and th e  
common g o o d ,* 46
The Church and S o c ie ty  D iv is io n  p re se n te d  i t s  f in d in g s  to  th e
G overning Board o f  th e  NGG a t  th e  May 1978 G eneral M eeting, f o r  a  f i r s t
re a d in g . A second re a d in g , and i n i t i a l  d eb a te  o f th e  p roposed  p o l ic y
s ta te m e n t, o ccu rred  a t  th e  fo llo w in g  m eeting o f  th e  G overning Board in
November 1978. However, th e  fo rm al d eb a te  and d ec id in g  v o te  on th e
p roposed  p o lic y  d id  n o t occur u n t i l  th e  fo llo w in g  G eneral M eeting in
May 1979. J u s t  'over a  month b e fo re  t h i s  m eeting took  p la c e , th e
H arrisb u rg -T h ree  M ile I s la n d  a re a  o f  P en n sy lv an ia  fa c e d  th e  p o s s i b i l i t y
o f  a  m ajor n u c le a r  d i s a s t e r .  T h is  o ccu rred  when s e v e ra l  s ta n d a rd  and
emergency co o lin g  system s in  a  n u c le a r  r e a c to r  m a lfu n c tio n ed , a lm ost
cau s in g  a co re  meltdown and a  m assive r e le a s e  o f r a d io a c t iv i ty  in  a
d en se ly  p o p u la te d  a re a . On A p r il  6, 1979, th e  f a c u l ty  o f  L a n c a s te r
T h eo lo g ica l Sem inary, lo c a te d  j u s t  23 m iles  from th e  damaged n u c le a r
p la n t ,  p u b lish e d  a  unanim ously adop ted  s ta tem en t t h a t  id e n t i f i e d  fo u r
's t r u c tu r e s  o f e v i l '  which were s a id  to  have become ap p a re n t a s  a
47r e s u l t  o f  th e  r e a c to r  a c c id e n t .  These fo u r  s t r u c tu r e s  were d e f in e d /
46. I b i d . ,  p . 1038.
4 7 . F o r e x c e rp ts  from th e  L a n c a s te r  T h eo lo g ica l S em in ary 's  S ta tem en t 
seejL 'A S ta tem en t on th e  Three M ile I s la n d  N uclear A c c id e n t ', 
A n t ic ip a t io n , No. 26 , June 1979, pp . 77-79.
-  ■" >  ■_ _ _ : _ _ _ _ _ _ _ _ _ I ■ ' _ _ _ _ :_ _ _ '  ’ ' "  "  ' " L l i - - - - - - I , ' " ,' , m i ;  ,  ; " i .
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d e fin e d  a s ; th e  American s ta n d a rd  o f  consum ption, o r ’ s e l f i s h n e s s ';
th e  u n th in k in g  t r u s t  in  te ch n o lo g y , o r  ' i d o l a t r y ' ;  th e  economic and
p o l i t i c a l  s t r u c tu r e s  t h a t  b e n e f i t  f in a n c ia l ly  from n u c le a r  pow ers, o r
'g r e e d ';  and, th e  p e rv a s iv e  sen se  o f im potence which b lo c k s  m eaningful
p o l i t i c a l  a c t io n , o r  'a p a th y * . The s ta tem en t concluded  w ith  a  p le a
f o r  ' a m oratorium  on c o n s tru c t io n  o f  a l l  n u c le a r  power p l a n t s ' ,  and
f o r  a  p h asin g  o u t o f  e x is t in g  p la n ts  'a s  r a p id ly  a s  p o s s ib le  u n t i l
th e re  can be s o lu t io n s  to  th e  problem s o f  n u c le a r  w aste d is p o s a l and 
48a c c i d e n t s ' .
The im pact o f th e  n e a r  d i s a s t e r  a t  T hree M ile I s la n d ,  and o f  th e  
r e s u l t in g  L a n c a s te r  S em in ary 's  s ta te m e n t on n u c le a r  power, on th e  May 
9-11 m eeting o f  th e  NGC G overning Board i s  im p o ssib le  to  a s s e s s .  
O bviously , n e i th e r  even t d e t r a c te d  from th e  a n t i - n u c le a r  p o s i t io n  o f  
th e  Ghuzch and S o c ie ty 's  p roposed  p o lic y  s ta te m e n t. In  f a c t ,  th e  to n e  
th e  G eneral M eeting was to  ta k e  became somewhat ap p aren t on May 8 , 
when, in  a p re -m e e tin g  s e s s io n , th e  NGG E x ecu tiv e  Gommittee waived th e  
f i r s t  re a d in g  o f th e  p roposed  s ta te m e n t, th e re b y  sh o rte n in g  and 
s im p lify in g  th e  p ro ced u re  f o r  fo rm u la tin g  form al NGG p o lic y .  
A d d itio n a lly ,  th e  G overning Board tw ice  changed i t s  agenda to  allow  
more tim e f o r  th e  energy  p o l ic y  d eb a te . The d eb a te  i t s e l f  l a s t e d  th e  
f u l l  th r e e  day p e r io d , and concluded  w ith  a l20  to  26 v o te  in  fav o u r o f  
p a s s in g  th e  p o lic y  s ta te m e n t -  w e ll above th e  n ece ssa ry  tw o - th ird s  v o te  
r e q u ire d  to  e s ta b l i s h  NGG p o lic y .
As p re v io u s ly  m entioned, th e  new NGG p o lic y  n o t on ly  su p p o rted  th e  
e a r l i e r  recom mendation f o r  a  ban on th e  com mercial use o f p lu to n iu m /
48, James W all, 'G race  and th e  N uclear P ro b lem ', G h r is t ia n  G entury, 
No. 15, A p ril 25, 1979.
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plu ton ium , b u t a lso  opposed th e  f u r th e r  developm ent o r  b u ild in g  o f  any
new n u c le a r  power f a c i l i t i e s .  C it in g  a  m oral r e s p o n s ib i l i ty  to  'work
to g e th e r  as  acc o u n tab le  s tew ard s  o f th e  whole e a r th  and a s  bo ld
ad v o ca tes  f o r  f a i r n e s s  in  th e  human com m unity ', th e  G overning Board
concluded  in  i t s  p assag e  o f  th e  p o lic y ,  t h a t  th e  problem  o f n u c le a r
w aste and th e  p o t e n t i a l  f o r  human m echanical a c c id e n ts  were too  g r e a t
49to  j u s t i f y  th e  r i s k  o f  co n tin u ed  n u c le a r - f i s s io n  developm ent.
S h o r tly  a f t e r  p assag e  o f  th e  new energy p o lic y ,  NGG P re s id e n t  M.
W illiam  Howard s a id  t h a t  th e  s ta te m e n t was an ecum enical s ig n a l  ' t o  
im m ediately  move to  ta k e  s ig n i f i c a n t  s te p s  tow ard e l im in a tio n  o f 
dependence on n u c le a r  energy '
The B r i t i s h  C ouncil o f  Churches (BGG)
On November 10, 197&, th e  R t. Rev. John Habgood, Bishop o f Durham, 
d e l iv e re d  a  l e c tu r e  a t  th e  I n s t i t u t e  o f S t r a t e g ic  S tu d ie s  in  London on 
'The P r o l i f e r a t io n  o f N uclear T ech n o lo g y '. T h is  l e c tu r e  was p re se n te d  
on b e h a lf  o f  th e  C ouncil on G h r is t ia n  Approaches to  D efence and 
Disarmament (GGADD), and was su b seq u en tly  p u b lish e d  by th e  BGG. . 
B a s ic a l ly ,  th e  B ish o p 's  comments c o n s is te d  o f two major th r u s t s :  
t h a t  th e  fu tu r e  energy req u irem en ts  f o r  th e  U n ited  Kingdom a re  c louded  
by a  'maze o f  u n c e r t a in t y '; and th a t  th e  r i s k s  a s s o c ia te d  w ith  
supp ly in g  fu tu r e  energy needs th ro u g h  n u c le a r  means outw eigh th e  p o s s ib le  
ad v an tag es , a t  l e a s t  in  th e  fo re s e e a b le  f u tu r e .  The B ishop concluded 
h i s  t a l k  by c i t in g  th r e e  's e n s i b l e '  re a so n s  f o r  p r e s e n t ly  r e f r a i n in g /
4 9 . James W all, 'NGG Says No to  N u clea r P ow er', o p .c i t . ,  p . 579.
5 0 . John M aust, o p .c i t . ,  p . 46.
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r e f r a in in g  from th e  f u r th e r  developm ent o f n u c le a r  energy tech n o lo g y . 
The f i r s t  reaso n  was t h a t  such a  move away fron n u c le a r  power would 
f r e e  th e  re so u rc e s  r e q u ire d  to  develop a l t e r n a t iv e  energy  so u rc e s . The 
B ishop cla im ed  th a t  because th e  U n ited  Kingdom cou ld  n o t a f fo rd  to  
develop bo th  a  n u c le a r  programme and an a l t e r n a t iv e  so u rce  o f  energy a t  
th e  same tim e , i t  sho u ld  choose th e  a l t e r n a t iv e  co u rse  now, w h ile  
s to c k s  o f  c o a l and o i l  w i l l  a llo w  i t .  The second re a so n  g iven  was t h a t  
even i f  i t  were d isco v e re d  l a t e r  t h a t  no v ia b le  energy a l t e r n a t iv e  to  
n u c le a r  power e x i s t s ,  B r i t a in  would th en  be in  an opportune p o s i t io n  
to  buy th e  a p p ro p r ia te  n u c le a r  techno logy  from o th e r  in d u s t r i a l i s e d  
c o u n tr ie s ,  a t  p erhaps  a  cheaper p r i c e .  The B ishop’ s f i n a l  p o in t  was 
t h a t  an e a r ly  o p tin g  o u t o f  th e  n u c le a r  programme would a lso  be 
f in a n c ia l ly  sound in  t h a t  i t  would save B r i ta in  th e  o rg a n is a t io n a l  
c o s ts  and 'd i f f i c u l t i e s '  t h a t  accompany th e  developm ent o f  any new 
m assive s c a le  in d u s try .  B ishop H abgood's c lo s in g  s ta te m e n t cla im ed  
t h a t  th e  p re s e n t  doub ts  su rro u n d in g  n u c le a r  technology  sho u ld  be 
re g a rd e d  as  im p o rtan t rem inders  'o f  th e  need to  re c o v e r  a  sense  o f
51r e s t r a i n t  in  many o th e r  f e a tu r e s  o f  our s o c ia l  and p o l i t i c a l  l i f e ' , 
and u rged  t h a t  th e  U n ited  Kingdom ta k e  th e  ' courageous p o l i t i c a l  
d e c is io n ' to  n o t p ro ceed  w ith  expanding i t s  n u c le a r  energy programme 
a t  t h i s  tim e.
One obvious consequence o f B ishop H abgood's l e c tu r e  was to  he lp  
s e t  th e  mood f o r  th e  BCG's two day p u b lic  h e a rin g  on th e  G overnm ent's 
p ro p o sa l to  b u i ld  a  com merical f a s t  b re e d e r r e a c to r  (G FR -i). T his 
h e a rin g  took p la c e  s h o r t ly  a f t e r  th e  B ish o p 's  p u b lic  s ta te m e n t o n /
51. John Habgood, The P r o l i f e r a t io n  o f  N uclear .Technology (BGG, London, 
1977), p . 14.
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on n u c le a r  power, and was h e ld  in  re sp o n se  to  a  number o f  c a l l s  f o r  a
p u b lic  d eb a te  on n u c le a r  energy . One such c a l l  had come from th e
G eneral Assembly o f  th e  Ghurch o f  S c o tla n d , which, in  i t s  May 1976
D e liv e ran ces , u rged  ' t h e  B r i t i s h  C ouncil o f  Churches to  convene an
ecum enical h e a rin g  in  t h i s  co u n try  on th e  s c i e n t i f i c ,  te c h n ic a l ,  and
m oral is s u e s  o f  th e  expansion  o f n u c le a r  power, e s p e c ia l ly  on th e
52in tro d u c t io n  o f th e  f a s t  b re e d e r  r e a c t o r ' . The BGG h e a rin g  
a d d i t io n a l ly  stemmed from: WGG prom pting f o r  more ecum enical 
involvem ent in  th e  n u c le a r  energy d eb a te ; th e  B r i t i s h  G overnm ent's 
c a l l  f o r  a. p u b lic  deb a te  on n u c le a r  energy; and w idespread  p u b lic  
concern  a r i s in g  from th e  f in d in g s  o f  th e  Royal Commission on 
E nvironm ental P o l lu t io n ,  a s  p u b lish e d  in  i t s  S ix th  R ep o rt o f  Septem ber 
1976.
The purpose  o f  th e  GFR-1 H earing , a s  s ta t e d  by Bishop Hugh
M ontefio re , Chairman o f th e  H earing , was n o t to  p a s s  judgem ent on
e i th e r  B r i t a i n 's  n u c le a r  programme in  g e n e ra l,  o r  even th e  GFR-1
p ro p o sa l in  p a r t i c u l a r ,  b u t was ' t o  v e n t i l a t e  th e  u n d e rly in g  is s u e s  on
a very  b road  f r o n t  -  g o a ls  and need s , r i s k s ,  f e a s i b i l i t i e s ,  a l t e r n a t iv e s ,  
53in v estm en ts  . . .  ' .  A lthough th e  h e a rin g  was o r ig in a l ly  schedu led  
f o r  1977; i t  was moved fo rw ard  to  mid-December 1976, a f t e r  Mr. Tony 
Benn, S e c re ta ry  o f  S ta t e  f o r  Energy, had made i t  c l e a r  t h a t  a  h ea rin g  
a f t e r  t h a t  d a te  would have l i t t l e  im pact on th e  GFR-1 decision -m ak ing  
p ro c e s s . The method adopted  f o r  th e  h e a rin g  was to  i n v i t e  i n t e r e s t e d /
52. Ghurch o f  S co tlan d , ' D ellveranc.ea o f  th e  GLeneral. Assembly o f  th e
Ghurch of. Scotland'^,. R ep o rts  to  th e  G eneral Assembly w ith  th e
L e g is la t iv e  A cts 1976. (Blackwood and Sons. 1976). P. 12 fcolourA d s e c t i o n ) .
53. Hugh M ontefio re  and David G osling , e d s . .  N uclea r C r i s i s ;  A Q uestiono f  B reed ing  (P rism  P re s s ,  London, 1977), p . 165.
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i n t e r e s te d  p a r t i e s  to  subm it s ta te m e n ts  o f 500 words to  th e  h ea rin g  
p a n e l . The p a n e l, r e p re s e n t in g  a wide range o f  e x p e r t is e  in  v a r io u s  
a s p e c ts  o f  n u c le a r  energy , would th en  cross-exam ine th e  in d iv id u a ls  
on t h e i r  subm issions. The chairm an in v i te d  members o f  th e  p u b lic  to  
p a r t i c ip a t e  by send ing  him w r i t te n  q u e s tio n s  which he would th en  p u t 
to  th e  w itn e sse s . U ltim a te ly , a  t o t a l  o f  59 subm issions were 
p re se n te d  to  th e  p a n e l, and some 30 w itn e sse s  o f fe re d  them selves f o r  
c ro s s -e x a m in a tio n .
The CFR-1 H earing  l a s t e d  a  t o t a l  o f  te n  h ou rs , s t r e tc h in g  over a
tw o-day p e r io d , and was d iv id e d  in to  fo u r  s e s s io n s . Each s e s s io n  was
devo ted  to  a  p a r t i c u l a r  a s p e c t o f  th e  n u c le a r  energy is s u e ,  so t h a t  th e
h e a rin g  e v e n tu a lly  covered  th e  to p ic s  o f ; f u tu r e  energy needs -
p ro je c te d  to  AD 2000 and to  AD 2050 - ;  th e  f in a n c ia l-e c o n o m ic a l-
te c h n o lo g ic a l f e a s i b i l i t y  o f  b r in g in g  a  com mercial f a s t  b re e d e r  r e a c to r
in to  o p e ra t io n ; th e  p o t e n t i a l i t y  o f  v a r io u s  energy a l t e r n a t iv e s ,  and
th e  e f f e c t  t h a t  a  commitment to  th e  development o f  GFR-1 would have on
th e  n a t io n 's  a b i l i t y  to  in v e s t ig a te  a l t e r n a t iv e  so u rces  o f  power; and,
an e v a lu a tio n  o f th e  m an ifo ld  r i s k s  in h e re n t in  f a s t  b re e d e r  techno logy ,
a s  w ell as  th e  im p lic a tio n s  o f  a  'p lu ton ium  econom y'. The p ro ceed in g s
o f  th e  h e a rin g  were l a t e r  p u b lish e d  by th e  BGG, and were g e n e ra l ly
fa v o u rab ly  re c e iv e d  by bo th  s id e s  o f  th e  n u c le a r  energy d eb a te  a s  'a
b a lan ced  c o n tr ib u t io n  to  a  d eb a te  tdiich was becoming in c re a s in g ly  
54p o l a r i s e d ' . One ap p a re n t c o n tr ib u t io n  o f th e  h e a r in g  to  th e  n u c le a r  
is s u e  was to  p u b lic ly  expose what P ro fe s so r  Whyte term ed ' t h e  two 
v o ic e s  o f  S c ie n c e '. Not on ly  had th e  subm issions and w itn e s s e s /
54. David G o slin g , 'The N u clea r D ebate in  th e  U.K. and th e  C o n tr ib u tio n  
o f  th e  B r i t i s h  C ouncil o f C h u rch es ', (BGG, London, 1979), p . 2 .
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w itn e sse s  ex p ressed  -widely d i f f e r in g  v iew p o in ts , b u t th e r e  was a lso  a
g r e a t  d e a l o f  ' h ig h ly  inform ed d isag reem en t' among th e  s c i e n t i f i c
community over th e  c o m p le x itie s  o f  n u c le a r  power -  w ith  c o n f l i c t in g
s c i e n t i f i c  a n a ly se s  p re s e n te d  to  i n t e r p r e t  s im i la r  phenomena.
A d d itio n a lly , th e  h e a r in g  p ro v id ed  th e  v a lu a b le  fu n c tio n  o f  p la c in g
th e  c o m p le x itie s  o f  n u c le a r  energy  in to  th e  w ider e c o lo g ic a l rea lm .
As em phasised by Chairman M o n tefio re , 'T h is  p u b lic  h e a rin g  i s  p a r t  o f
th e  c o u n c i l 's  a tte m p t to  m in is te r  to  s o c ie ty  . . .  human b e in g s  d a re  n o t
p la c e  in  jeopardy  th e  f u tu r e  o f  t h i s  p la n e t  . . .  man had a  genuine
concern  and r e s p e c t  f o r  n a t u r e 's  in h e re n t  v a lu e s . I f  he i s  made in  th e
55image o f  God, he must behave in  a  G od -lik e  o r r e s p o n s ib le  manner. '
Formal r e a c t io n  o f  th e  BCG to  th e  testim o n y  p r e s e n te d .a t  th e  CFR-1 
H earing  was d e lay ed  u n t i l  th e  c o u n c i l 's  n e x t m eeting in  A p ril 1977• 
H ere, th e  m ajor argum ents b o th  f o r  and a g a in s t  th e  GFR-1 p ro p o sa l were 
an a ly se d  a t  le n g th , w ith  th e  w ider te c h n ic a l ,  economic, and s o c ia l  
r a m if ic a t io n s  re c e iv in g  s p e c ia l  em phasis. In  a d d i t io n ,  th e  c o u n c il 
u n d ersco red  th e  i n t e r r e la t io n s h ip s  o f  techno logy  and s o c ie ty ,  and 
c i t e d  n u c le a r  techno logy  a s  p o sin g  p a r t i c u l a r ly  sharp  q u e s tio n s
'c o n c e rn in g  th e  c h a ra c te r  o f  m an's r e s p o n s ib i l i ty  to  h is  fe llo w s , to
56th e  n a tu r a l  w orld and to  th e  f u tu r e '  . M ain ta in ing  an e th ic a l
concern  to  ' e n la rg e  th e  ran g e  o f  p o s s i b i l i t i e s  open to  th o s e  who come
a f t e r  u s , and to  av o id  p o l i c i e s  which w i l l  d im in ish  th o se  
57p o s s i b i l i t i e s ' ,  th e  c o u n c il concluded th a t  ' t h e  g o v e rn m e n t's /
55. M ontefio re  and G o slin g , e d s . ,  o p .c i t . ,  pp . 165-164.
56 . Assembly o f th e  B r i t i s h  C ouncil o f Churches, 'B r i t i s h  Energy 
P o lic y  and th e  F a s t  B reeder R e a c to r ',  (BGC, London, 1977), p . 1.
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governm en t's  energy p o l i c i e s  shou ld  n o t in c lu d e  th e  f a s t  b re e d e r 
r e a c to r  u n t i l  such tim e a s  some a t  l e a s t  o f  th e  problem s which cause 
d is q u ie t  have been r e s o l v e d ’ Two p a r t i c u l a r ly  d is q u ie t in g  problem s 
i d e n t i f i e d  by th e  BOO. Assembly, in v o lv ed  th e  s a t i s f a c to r y  s o lu tio n  to  
th e  problem  o f  r a d io a c t iv e  w aste d is p o s a l ,  and th e  c h a lle n g e  o f fe re d  
by a  c o l la b o ra t iv e  in te r n a t io n a l  developm ent o f  th e  f a s t  b reed e r 
r e a c to r  to  av o id  th e  w a s te fu l d u p lic a tio n  o f  re s o u rc e s .  The assem bly 
vowed to  rem ain f irm  in  i t s  d e c is io n  a g a in s t  th e  developm ent o f  GFR-1,
59'u n t i l  f u r th e r  p ro g re s s  has been made in  r e s p e c t  o f  bo th  th e se  m a t t e r s ' .
At t h i s  same assem bly, th e  c o u n c il u rged  th e  B r i t i s h  Government to  
improve i t s  f o r e c a s t in g  o f  f u tu r e  energy needs, and to  g iv e  u rg en t 
p r i o r i t y  to  th e  need f o r  a  com prehensive lo n g -te rm  energy p o l ic y .  The 
c o u n c il a lso  p assed  a  m otion a u th o r is in g  th e  BGG to  p a r t i c i p a t e  in  th e  
fo rthcom ing  W indscale P u b lic  L ocal In q u iry . T h is  in q u iry  was to  
concern  a  B r i t i s h  N uclear F u e ls , L t d . , a p p l ic a t io n  to  b u i ld  a therm al 
ox ide  re p ro c e s s in g  p la n t  ( THORP) a t  W indscale, and was sch ed u led  f o r  
Septem ber 1977'
The subm ission  o f  th e  BGG to  th e  W indscale In q u iry  c o n ta in e d  two 
m ajor t h r u s t s ;  th e  m oral i s s u e s  r a i s e d  by th e  advanced n u c le a r  
techno logy  u t i l i s e d  by a  re p ro c e s s in g  p la n t ;  and th e  a t te n d a n t  s o c ia l  
and env ironm enta l i s s u e s  r a i s e d  by th e  mere e x is te n c e  o f  such a  p la n t .
As in  th e  p u b lic  h e a rin g  on GFR-1, th e  BGG em phasised in  i t s  W indscale 
subm ission  a  p rim ary  concern  ' t o  e lu c id a te  th e  is s u e s  o f te c h n ic a l  and 
m oral judgem ent im p l ic i t  in  c u r re n t  developm ents in  n u c le a r  energy , s o /
Î
58. I b id .
59. I b id . ,  p . 5.
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so a s  to  enab le  p o licy -m ak e rs  and c i t i z e n s  a l ik e  to  come to  ad eq u a te ly
■ 6ogrounded d e c is io n s  concern ing  th e m '. N e v e rth e le s s , th e  BGC a lso  
re c o g n ise d  a  c l e a r  r e s p o n s ib i l i ty  to  s t a t e  i t s  e th ic a l  o p p o s itio n  to  
th e  THORP a p p l ic a t io n .  T h is  o p p o s itio n  was e n t i r e ly  c o n s is te n t  w ith  
i t s  e a r l i e r  r e s o lu t io n s  regard ing , th e  GFR-1 p ro p o sa l, and was based  on 
s ix  m ajor c o n s id e ra t io n s .  The f i r s t  o f th e se  was th e  s ig n i f i c a n t  |
deg ree  o f  d isag reem en t among e x p e r ts  r e l a t i n g  to  r e le v a n t  te c h n ic a l
i s s u e s ,  p a r t i c u l a r ly  w ith  re g a rd  to  th e  a n t ic ip a te d  in c re a s e  o f  
g e n e t ic  damage a r i s in g  from in c re a s e d  r a d ia t io n  l e v e l s ,  and th e  
p ro je c te d  f o r e c a s t s  o f  th e  U n ited  Kingdom's f u tu r e  energy demand. The 
second c o n s id e ra tio n  in v o lv ed  th e  p e rc e iv e d  f o l l y  o f  develop ing  an 
ox ide  re p ro c e s s in g  f a c i l i t y  b e fo re  a  s a t i s f a c to r y  method o f  r a d io a c t iv e  
w aste d is p o s a l i s  developed . The t h i r d  o b je c tio n  concerned  th e  
im m orality  o f  develop ing  techno logy  which would s ig n i f i c a n t l y  in c re a s e  
th e  burden o f  r e s p o n s ib i l i ty  and r i s k  to  our d escen d an ts , p a r t i c u l a r ly  /
when o th e r  o p tio n s  a re  a v a i la b le .  The fo u r th  concern was over th e
in c re a s e d  r i s k  o f  n u c le a r  weapons p r o l i f e r a t i o n ,  and th e  perhaps 
u n acc ep tab le  l im i t a t i o n s  on c i v i l  l i b e r t i e s  t h a t  would accompany th e  
in c re a se d  p ro d u c tio n  and r e l i a n c e  on p lu ton ium . The f i f t h  c o n s id e ra tio n  
in v o lv ed  th e  accompanying fo re c lo s u re  o f  a l t e r n a t iv e ,  l e s s  dangerous 
energy o p tio n s  w ith  th e  d e c is io n  to  h e a v ily  expand th e  n u c le a r  energy 
in d u s try  in  th e  d i r e c t io n  o f  sp en t f u e l  re p ro c e s s in g ; w h ile  th e  
f i n a l  o b je c tio n  c la im ed  th e  r e l a t i v e  in s ig n i f ic a n c e  o f  th e  argum ents 
advanced in  su p p o rt o f  th e  THORP a p p l ic a t io n ,  which were m ainly  based  
on economic c r i t e r i a ,  such a s  employment o p p o r tu n i t ie s  and in c re a se d  /
60, B r i t i s h  C ouncil o f  C hurches, 'C lo s in g  S ta tem en t a t  th e  W indscale 
P u b lic  L ocal I n q u i r y ',  (BGG, London, 1977), p . 1.
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in c re a s e d  fo re ig n  e a rn in g s . The subm ission o f  th e  BGC concluded w ith  
an e v a lu a tio n  and ran k in g  o f th e  v a r io u s  m oral p resum ptions in v o lv ed  
in  i t s  e th ic a l  assessm en t o f  THORP. In  t h i s  e v a lu a tio n  and r e s u l t in g  
m oral h ie ra rc h y , a  h ig h e r  p r i o r i t y  was a t ta c h e d  to  th o s e  p resum ptions 
r e l a t i n g  to  th e  c o n t in u i ty  o f  l i f e  and to  th e  p h y s ic a l i n t e g r i t y  o f  
in d iv id u a ls ,  th an  to  th o se  p resum ptions which were concerned  w ith  th e  
achievem ent o f  p o s i t iv e  g o a ls  f o r  in d iv id u a ls  and f o r  s o c ie ty .  ’T h u s ', 
th e  BGG concluded:
' t h e  r i s k  o f  p h y s ic a l  damage to  p e rso n s  now a l iv e  
and y e t  to  be bo rn , w hether som atic o r  g e n e t ic ,  
th rough  r a d ia t io n ,  shou ld  r e p re s e n t  a  
c o n s id e ra tio n  o f  m ajor s ig n if ic a n c e ,  and shou ld  
ta k e  p recedence  over th e  o b je c tiv e  o f av o id in g  
s o c ia l  o r  economic problem s a r i s in g  from a  f o r e ­
c a s t  energy gap . The e x is te n c e  o f th e  unso lved  
problem  o f w aste d is p o s a l ,  and th e  r i s k  o f  
p r o l i f e r a t i o n  a t te n d in g  on th e  "plutonium  
economy" bo th  r e p re s e n t  ty p e s  o f  t h i s  r i s k ,  and 
a s  such r e p re s e n t  in  ou r judgement o v e rr id in g  
c o n s id e ra tio n s  a g a in s t  THORP in  p re s e n t  
c irc u m s ta n c e s . ' 6 l
A f te r  th e  W indscale In q u iry , th e  BGG e s ta b l is h e d  a  'p a r t - t im e ' 
N u clear Energy Group f o r  th e  pu rpose  o f  keep ing  th e  c o u n c il inform ed o f  
c u r re n t  developm ents in  th e  n u c le a r  energy d eb a te . T h is  group, which 
was d esigned  p r im a r i ly  a s  an in te r im  m easure, has been r e c e n t ly  re p la c e d  
by a  l a r g e r ,  more com prehensive Energy Group, which h as  th e  
r e s p o n s ib i l i ty  o f  m o n ito ring  th e  v a r io u s  s o c io - p o l i t i c a l  problem s 
posed  by energy needs in  th e  U n ited  Kingdom. As s t a t e d  by David G osling , 
th e  BGG’s  working assum ption in  e s ta b l is h in g  t h i s  l a r g e r  Energy Group i s  
th e  p r o b a b i l i ty  t h a t  'b y  th e  1990's  a lm ost a l l  m ajor s o c ia l  problem s 
a s s o c ia te d  w ith  b ig  c i t i e s  w i l l  be shaped to  a  la rg e  e x te n t  by energy 
a v a i l a b i l i t y  and p r ic e s ,  and i t  i s  th e re fo re  incum bent on th e  c h u rc h e s /
61. I b i d . ,  p . 7.
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ch u rch es, by v i t u r e  o f  t h e i r  p ro p h e tic  c a l l in g ,  to  a n t i c ip a te  and 
respond  to  what i s  l i k e ly  to  happen tow ards th e  end o f  th e  p re s e n t
62c e n tu ry  and beyond i t ' .  As d esig n ed , th e  Energy Group i s  in ten d ed  
to  move in  t h a t  d i r e c t io n .
In  keep ing  w ith  th e  s t a t e d  p led g e  to  keep a c t iv e  in  th e  n u c le a r  
energy c o n tro v e rsy , th e  BCG resp o n d ed  to  th e  B r i t i s h  Government’ s 
C o n s u lta tiv e  Document on Energy P o lic y  on Ju ly  20, 1979» The b a s ic  
p o s i t io n  o f  th e  BGG was t h a t  th e  document was ’f a r  too  much o r ie n te d  
tow ards th e  needs o f  th e  supp ly  in d u s t r i e s ,  and in  p a r t i c u l a r  t h e i r
63need  to  expand’ . C it in g  a  governm ental r e s p o n s ib i l i ty  to  th e  p u b lic  
to  in s u re  t h a t  energy needs a r e  n o t o v e re s tim a ted , and, th e re fo re ,  t h a t  
p re c io u s  re s o u rc e s  a re  n o t w asted  by p ro v id in g  c a p a c ity  which w il l  
n ev e r be used , a s  w ell a s  im p o rtan t a l t e r n a t iv e  energy in v estm en ts  n o t 
b e ing  n e e d le s s ly  s iphoned  away; th e  BGC urged  th e  government to  p la c e  
more em phasis on energy c o n se rv a tio n , by way o f  econom ical In c e n t iv e s ,  
and on th e  developm ent o f  a l t e r n a t iv e s  t h a t  m ight red u ce  energy n eeds.
The BGG a lso  n o te d  t h a t  th e  c o n s u l ta t iv e  document o m itte d  any 
c o n s id e ra tio n  o f  th e  e f f e c t  o f  B r i t i s h  energy p o l i c i e s  on T h ird  World 
n a t io n s ,  and re q u e s te d  t h a t  th e  government look more c a r e f u l ly  a t  t h i s  
i s s u e .
The BGG has a lso  a c te d  r e c e n t ly  to  keep th e  is s u e  concern ing  th e  
developm ent o f th e  com m ercial f a s t  b re e d e r r e a c to r  a l iv e .  Responding d
to  a  p re v io u s ly  s ta t e d  governm ental in te n t io n  to  h o ld  an in q u iry  on 
th e  m a tte r ,  th e  BGG urged  th e  government to  sponsor a p la n n in g  in q u i r y /
62 . D avid G osling , o p .c i t . ,  p . 5 ,
63 . Andrew M orton, e t . a l . ,  L e t te r  to  Mr. David H ow ell, S e c re ta ry  o f  
S ta t e  f o r  Energy, J u ly  2 0 , 1979.
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in q u iry  commission, o r  an analogue to  i t ,  in s te a d .  In  making t h i s  
recom m endation, th e  BCG n o te d  s e v e ra l  ad v erse  r e s u l t s  o f  th e  W indscale 
In q u iry , and su g g es ted  t h a t  an is s u e  a s  c r u c ia l  a s  GFR-1 w a rra n ts :
'a n  e f f o r t  to  in v o lv e  t h i s  whole community . . .
The argum ent f o r  t h i s  i s  n o t only  t h a t  t h i s  
d e c is io n  w i l l  a f f e c t  th e  f u tu r e  o f  a l l  s e c tio n s  
o f  th e  community, b u t a ls o  t h a t  d e c is io n s  
concern ing  r e c e n t  ech n o lo g ies  o f  t h i s  k in d , 
w ith  t h e i r  la r g e  s c a le  and g r e a t  com plex ity , 
c a l l  f o r  new ways o f  com bining th e  g r e a t  ran g e  
o f  r e le v a n t  s k i l l s  and in s ig h t s  which a re  
d if fu s e d  th ro u g h o u t th e  community, o f  which 
some a re  te c h n ic a l  and o th e rs  a re  e t h i c a l ' .  64
F rench  P r o te s ta n t  F e d e ra tio n  (FPF)
The FPF e n te re d  th e  n u c le a r  d eb a te  in  Septem ber 1977i when i t s  
C ouncil in s t r u c te d  i t s  S o c ia l ,  Economic and I n te r n a t io n a l  Commission 
to  s tudy  th e  problem s o f  n u c le a r  energy techno logy . The commission 
sp en t th e  fo llo w in g  s ix  months g a th e r in g  in fo rm a tio n  on th e  is s u e ,  and 
in te rv ie w in g  e x p e r ts  in v o lv ed  in  th e  n u c le a r  d eb a te . I t s  r e s u l t in g  
r e p o r t ,  adopted  and p u b lish e d  by th e  FPF in  A p ril 1978, n o t on ly  
in c lu d ed  a  c r i t i c a l  rev iew  o f  th e  g lo b a l im p lic a tio n s  o f n u c le a r  power, 
b u t a ls o  examined s e v e ra l  p e rc e iv e d  weak p o in ts  o f  th e  e x is t in g  French 
n u c le a r  programme.
In  i t s  c o n s id e ra tio n  o f  th e  g lo b a l r a m if ic a t io n s  o f  n u c le a r  
tech n o lo g y , th e  FPF em phasised th e  w ider s c ie n t i f i c - te c h n o lo g ic a l -  
m i l i t a r y  c o n te x t, o f  which n u c le a r  energy was seen a s  a  " s t r ik in g "  b u t 
n o t "unique" example o f  h igh  te c h n o lo g ic a l r i s k .  The FPF a lso  
q u e s tio n e d  th e  n u c le a r  in d u s t r y 's  assum ptions re g a rd in g  f u tu r e  w orldw ide/
64, Andrew M orton, e t . a l . .  L e t te r  to  Mr, M ichael H a s e lt in e ,  S e c re ta ry  
o f  S ta te  f o r  th e  Environm ent, J u ly  20, 1979.
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worldwide energy demand, and p o in te d  to  s e v e ra l u navo idab le  r i s k s  t h a t  
would r e s u l t  from a  g lo b a l commitment to  advanced tech n o lo g y , 
ep ito m ised  by n u c le a r  energy g e n e ra tio n . These r i s k s  in c lu d ed  th e  
d i f f i c u l t y  o f  en su rin g  th e  a b s o lu te  s e c u r i ty  o f  n u c le a r  i n s t a l l a t i o n s ,  
th e  s to ra g e  o f  h ig h ly  r a d io a c t iv e  w astes  u n t i l  s a fe  methods o f  
e l im in a tio n  a re  developed , th e  e v e r -p re s e n t  danger o f  th e  p r o l i f e r a t i o n  
o f  n u c le a r  weapons, and th e  danger o f  in c re a s in g  s u rv e i l la n c e  o f  w orld 
p o p u la tio n s  and th e  a t te n d a n t  use  o f r e p re s s iv e  m easures by governm ents 
to  o f f - s e t  some o f  th e  p re v io u s  r i s k s .  A gainst th e  s e v e r i ty  o f  th e se  
g lo b a l r i s k s ,  th e  FPF concluded  th a t  * i t  i s  u rg en t f o r  our s o c ie t i e s  to  
r e f l e c t  on th e  ways by which mankind can make d e c is io n s  w ith o u t becoming 
th e  s la v e s  o f  economic o r  te c h n ic a l  im p e ra tiv e s  as d e f in e d  by groups o f
. , 65e x p e r ts ’ .
On th e  s u b je c t  o f th e  F rench  n u c le a r  programme, th e  FPF n o te d  
th r e e  m ajor w eaknesses. The f i r s t  was t h a t  th e  r a p id  a c c e le r a t io n  o f 
th e  programme, combined w ith  th e  commitment to  an u n te s te d  and unproved 
p r e s s u r is e d  w ater r e a c to r ,  has begged f a i l u r e s  and a c c id e n ts .  The 
second weakness was t h a t  th e  F rench  c a p a c ity  f o r  sp en t f u e l  re p ro c e s s in g  
i s  h o p e le s s ly  in s u f f i c i e n t .  The f i n a l  m ajor c r i t i c i s m  was t h a t  th e  
F rench  in d u s try  had i n i t i a t e d  an am b itio u s  b re e d e r r e a c to r  programme 
w ith o u t f i r s t  ad eq u a te ly  a s s e s s in g  th e  m an ifo ld  dangers  in v o lv ed . The 
FPF concluded i t s  r e p o r t  by recommending th e  ado p tio n  o f  a  more 
m oderate pace by th e  F rench  n u c le a r  in d u s try ,  w ith  th e  government 
i n i t i a t i n g  a  programme o f  energy r a t io n in g  to  av o id  a  p o s s ib le  energy 
sh o r ta g e . The FPF a lso  i n s i s t e d  t h a t  a l l  p a r t i e s  re c o g n ise  th a t  an y /
65 . F ren ch  P r o te s ta n t  F e d e ra tio n , ’The Q uestion  o f  N uclear E n e rg y ', 
WQC Exchange. No. 3, May 1978, p . 4 .
I
— 162 —
any n u c le a r  programme i s  o n ly , u l t im a te ly ,  a  s ta g e  tow ards th e
I,
on ly  r e a l l y  u n lim ite d  energy in  th e  human tim e s c a le ,  i . e .  s o la r
, 66 e n e rg y '.
E vangelical Church in  Germany (EKD)
In  May 1978, th e  C ouncil o f  th e  EKD p u b lish e d  a  s ta tem en t 
re g a rd in g  th e  r o l e  o f  n u c le a r  energy w ith in  th e  la r g e r  energy d eb a te . 
C laim ing th a t  th e  co n tin u ed  developm ent o f n u c le a r  energy would le a d  
to  a  lo n g -te rm  commitment to  t h i s  'h a z a rd o u s ' ty p e  o f energy 
g e n e ra tio n , th e  EKD advoca ted  s e v e ra l  methods o f  energy co n se rv a tio n  
to  a llo w  f o r  a  d e lay  in  a  g lo b a l commitment to  th e  n u c le a r  p a th . I t  
was th e  ex p ressed  hope o f  th e  EKD C ouncil th a t  such a  d e lay  would a llo w  
f o r  ' th e  developm ent o f  new so u rces  o f  energy and o f  en e rg y -sav in g  
te c h n o lo g ie s  . . . ’ which would ' no doubt e n la rg e  th e  room f o r  manoeuvre
67in  energy p o l i c y ' . C h r is t ia n s  were p a r t i c u l a r ly  re q u e s te d  to  
ac c e p t th e  d i s c ip l in e  and sen se  o f  r e s p o n s ib i l i ty  c a l le d  f o r  by a  more 
econom ical u se  o f  energy . U n ti l  co n se rv a tio n  m easures can ta k e  e f f e c t ,  
and a l t e r n a t iv e  methods o f  energy p ro d u c tio n  were econom ically  
a v a i la b le ,  th e  EKD approved th e  l im i te d  use o f  n u c le a r  r e a c to r s  to  
g u a ran tee  th e  a v a i l a b i l i t y  o f  r e q u ire d  energy s u p p lie s .
In  a  d is c u s s io n  o f  th e  w ider s o c ia l  c o n te x t o f  energy i s s u e s ,  th e  
C ouncil o f th e  EKD p o in te d  to  what i t  co n s id e re d  to  be th e  fo u r  'g r e a t  
dilemmas f o r  th e  f u t u r e ' . These were d e fin e d  a s : th e  l i m i t s  to  
te c h n ic a l  and r a t i o n a l  c o n tro l  o f  l i f e ;  th e  l i m i t s  to  m a te r ia l  p ro g re s s /
66. I b i d . ,  p . 9 .
67 . C ouncil o f  th e  E v a n g e lic a l Church in  Germany, 'S ta te m e n t on th e  
P re s e n t Energy D e b a te ', WOO Exchange, No. 3 , May I 978 , p . 2.
-  163 -
p ro g re s s ;  th e  l i m i t s  to  n a t io n - s t a t e  th in k in g ; and, th e  l i m i t s  to  our 
e x p lo i ta t io n  o f n a tu re .  'We a re  cau g h t up in  a c r i s i s  concern ing  th e  
whole meaning o f  human l i f e  a s  s u c h ', th e  c o u n c il concluded , w ith  'new 
meaning f o r  human l i f e  w ith in  i t s  l i m i t s  on ly  coming from G od ', The 
EKD p e rc e iv e d  th e  n u c le a r  energy dilemma as  one o f . t h e  o p p o r tu n i t ie s  
f o r  mankind to  re c o g n ise  i t s  l im i te d  p o s s i b i l i t i e s  in  th e  w orld , and 
to  w i l l in g ly  a c c e p t th e s e  l im i t a t i o n s  r e a l i s t i c a l l y .
In  a  subsequen t a r t i c l e  on th e  th r e a t  o f n u c le a r  weapons 
p r o l i f e r a t i o n ,  due to  th e  in c re a se d  developm ent and w idespread  u se  o f  
n u c le a r  energy tech n o lo g y , th e  EKD warned th a t  i t  co u ld  very  w ell be 
our ' t e c h n ic a l  p ro g re s s ,  w ea lth  and p r o f i t - t h in k in g  th a t  w i l l  le a d  to
69a  f i n a l  con tam in a tio n  o f  n a tu re  . . . '  Aruging th a t  because  God has 
e n tru s te d  n a tu re  to  m ankind 's  c a re ,  th e  EKD cla im ed , th e re f o r e ,  t h a t  
i t  i s  ou r p rim ary  r e s p o n s ib i l i ty  n o t to  d e s tro y  i t .  C onsequently , an 
im m ediate de-em phasis o f n u c le a r  energy was p re se n te d  a s  an e s s e n t i a l  
p a r t  o f  o u r God-given r e s p o n s i b i l i t i e s .
Independent B r i t i s h  Church Groups
The Church o f S c o t la n d 's  i n i t i a l  m ention o f  th e  n u c le a r  energy 
c o n tro v e rsy  came in  th e  Church and N ation  C om m ittee 's r e p o r t  to  th e  
G eneral Assembly in  May 1975. In  t h i s  r e p o r t ,  th e  com m ittee n o ted , 
among o th e r  th in g s ,  t h a t  th e  f o u r - f o ld  in c re a se  in  th e  p r ic e  o f  o i l  
had d riv en  many c o u n tr ie s  to  in c re a s e  t h e i r  n u c le a r  power c a p a c ity ,  
even though s e v e ra l p rob lem s, such as  th e  d isp o sa l o f  r a d io a c t iv e /
68. I b i d . ,  p . 3 .
69 . K laus R o.th-S tielow , ' G rundgresetz  und A to m rec h t', E v ange lische  
T h eo log ie , Jan u a ry /p e b ru a ry  1979, p . 76.
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r a d io a c t iv e  w astes , rem ained  unso lv ed . The com m ittee su g g ested  t h a t
in  l i g h t  o f  th e se  p e r s i s t e n t  p roblem s, * . . .  th e re  i s  much to  be s a id
f o r  moving tow ards a s o c ie ty  in  which energy demands a re  b rought
70in to  b a lan ce  w ith  s u s ta in a b le  n o n -d e p le tin g  so u rces  o f  p o w er'.
In  i t s  r e p o r t  to  th e  fo llo w in g  G eneral Assembly in  May 1976, th e
Church and N ation  Committee e n la rg ed  upon i t s  p re v io u s  s ta tem en t by
sum m arising th e  p ro ceed in g s  o f  th e  ¥CG's H earing  on N uclear Energy
h e ld  a t  S ig tu n a , Sweden, A f te r  em phasising fo u r  p a r t i c u l a r ly
c o n t ro v e r s ia l  a s p e c ts  o f th e  n u c le a r  energy d eb a te  su rro u n d in g  th e
developm ent o f  com m ercial f a s t  b re e d e r r e a c to r s  -  in c re a s in g  s c a le  o f
r i s k s ,  d iv id e d  te c h n ic a l  o p in io n , g r e a t  p o s s i b i l i t i e s  f o r  energy
c o n se rv a tio n  and c o a l r e s e rv e s ,  and need to  develop n o n -d e p le tin g
energy system s -  th e  com m ittee recommended a B r i t i s h  ecum enical
h e a rin g  on th e  s u b je c t  o f  th e  p roposed  developm ent o f  GFR-1. The
com m ittee a ls o  su g g es ted  th e  p u b l ic a t io n  o f a summary o f th e  S ig tu n a
H earing , and concluded  i t s  r e p o r t  by em phasising ' t h e  need to  s u s ta in
and in t e n s i f y  p re s e n t  energy c o n se rv a tio n  m easures and in c re a s e
71re s e a rc h  and developm ent in to  n o n -n u c le a r  so u rces  o f  p o w er '. In  
i t s  fo llo w in g  d e l iv e ra n c e s ,  th e  G eneral Assembly approved o f th e  
com m ittee^s recom m endations, and urged  th e  BCC to  convene an ecum enical 
h e a r in g  on th e  GFR-1 p ro p o sa l.
In  o rd e r  to  encourage ecum enical involvem ent in  th e  n u c le a r  power 
d eb a te , th e  S c ien ce , R e lig io n  and Technology P ro je c t  o f  th e  Church o f /
70. Church o f S.aotland,. ' Report o f th e  Church and N ation C om m ittee', 
R eports to  th e  General Assembly w ith th e  L e g is la tiv e  A cts; 1975,(Blackwood and Sons, 1975), p. 127.
71. R eports to  th e  General Assembly w ith th e  L e g is la tiv e  A cts; 1976, o p .c i t . ,  p . 123.
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o f  S c o tla n d  p u b lish e d , in  mid-1976, an agenda th a t  sim ply and 
com prehensively  id e n t i f i e d  th e  m ajor th e o lo g ic a l  i s s u e s  im p l ic i t  in  
th e  n u c le a r  energy c h o ic e s . In c lu d e d  in  t h i s  agenda were th e  b ro ad er 
e c o lo g ic a l concerns o f c r e a t io n ,  s tew ard sh ip  and r e s p o n s ib i l i ty ;  a  
C h r is t ia n  d o c tr in e  o f  man; a  th eo lo g y  o f  hope; s t r u c tu r e s  o f power; 
and th e  a n x ie t ie s  o f  th e  g lo b a l community. L a te r  in  t h i s  same y e a r , 
th e  Church o f  S co tlan d  h e ld  a  p r iv a t e  m eeting w ith  energy e x p e r ts  in  
E dinburgh. As a d i r e c t  consequence o f  th a t  m eeting , th e  Church 
p u b lish e d  a  s ta tem en t o f  concern  which d e fin e d  fo u r  p e rc e iv e d  
req u ire m en ts  o f th e  governm en t's  approach to  th e  dilemmas o f  n u c le a r  
tech n o lo g y . These fo u r  req u ire m en ts  were; th e  need f o r  th e  UK to  
s t r i v e  f o r  energy c o n se rv a tio n ; th e  need f o r  re s e a rc h  in to  th e  
f e a s i b i l i t y  o f develop ing  a l t e r n a t iv e  so u rces  o f  e n e rg y ;- th e  need f o r  
p u b lic  d is c lo s u re s  concern ing  th e  m an ifo ld  im p lic a tio n s  o f  a  n u c le a r  
programme and, p a r t i c u l a r ly ,  th e  im p lic a tio n s  o f  th e  p roposed  
com m ercial f a s t  b re e d e r  reac to r-program m e; and, f i n a l l y ,  th e  need  fo r  
church involvem ent in  th e  m oral is s u e s  r a i s e d  by th e  UK's c u r re n t  
energy p o lic y .
Expanding on th e  theme o f  ecum enical involvem ent in  th e  g e n e ra l
is s u e s  o f  ecology and th e  s p e c i f ic  concerns o f  n u c le a r  power, th e
Church and N ation  Committee sponsored  a  p u b lic  m eeting  on ' Energy
Needs, th e  N uclear O ption  and I t s  C onsequences' in  F ebruary  1977* The
s ta t e d  o b je c t  o f  th e  m eeting  was ' t o  inform  th e  p u b lic  on c e r t a in
is s u e s  r e l a t i n g  to  energy p o lic y  in  th e  UK' , w ith  th e  main p o in t  o f
in q u iry  be ing  ' w hether th e  UK shou ld  a t  t h i s  tim e commit i t s e l f  to  a
lo n g -te rm  programme aimed a t  th e  use o f  n u c le a r  power to  meet th e
72c o u n t ry 's  energy n e e d s '.  The com m ittee had s o l i c i t e d  fo r  w r i t t e n /
72. J-..E... ,Smi.th,. 'Open in g  Remarks '.,  i n  So.ci.ety., R elig ion , and Technology,
Energy Needs, th e  N uclear O ption and i t s  Consequences (SRT P r o je c t ,  
E dinburgh, 1977), p . 4 .
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w rit te n  s ta te m e n ts  from concerned  groups and in d iv id u a ls  p r io r  to  th e  
m eeting , and had d iv id e d  th e se  in to  fo u r  m ajor to p ic s  o f  d is c u s s io n .
Each to p ic  was then  a s s ig n e d  to  a  s e p a ra te  s e s s io n  o f th e  m eeting , 
w ith  th e  in d iv id u a l  s e s s io n s  be ing  in tro d u c e d  by an in v i te d  p a p e r. An 
o p p o rtu n ity  f o r  q u e s tio n s  a n d /o r  comments from th o se  a t te n d in g  
fo llo w ed  each s e s s io n . The m eeting  was w ell r e c e iv e d  by bo th  s id e s  
o f  th e  n u c le a r  energy c o n tro v e rsy , and was g e n e ra l ly  h a i le d  a s  g iv in g  
a  w e ll-b a la n c e d  accoun t o f th e  fo u r  to p ic s  covered , which in c lu d ed  
energy needs, f a s t  r e a c to r s  in  B r i t a in ,  a l t e r n a t iv e  energy so u rces , 
and e t h ic a l  dim ensions o f  th e  energy ch o ice .
The Church o f S c o tla n d  made y e t  an o th e r  c o n tr ib u t io n  to  th e  
w ider environm ental r a m if ic a t io n s  o f  th e  developm ent and use  o f 
advanced te c h n o lo g ie s , ep ito m ised  by n u c le a r  te c h n o lo g ie s , when i t  
p u b lish e d  E cology, E q u ity  and E th ic s  in  Septem ber 1977* T h is  
p u b l ic a t io n  was composed o f  fo u r  l e c tu r e s  d e l iv e re d  by C o lin  P r i tc h a rd ,  
th e  D ire c to r  o f th e  S o c ie ty , R e lig io n  and Technology P r o je c t ,  b e fo re  
th e  American Summer I n s t i t u t e  a t  S t .  M ary 's C o lleg e  in  Ju ly  1977*
P r i t c h a r d 's  l e c tu r e s  covered  such to p ic s  as m ankind 's  r e s p o n s ib i l i ty  
f o r ,  and in ,  th e  n a tu r a l  w orld; th e  human p o te n t ia l  f o r  an 'eco n o m ica l' 
re sp o n se  to  th e  env ironm ental c r i s i s ;  r e c e n t  developm ents in  th e  
modern sc ie n c e s  t h a t  s h i f t  away from th e  m ech an is tic  and d e te rm in is t ic  
view  o f  th e  u n iv e rs e ; and m an 's ■*e v o lu tio n a ry  r e s p o n s i b i l i t i e s '  which 
must u l t im a te ly  b r in g  him fa c e  to  fa c e  w ith  th e  l im i t a t i o n s  o f  h is  
s c i e n t i f i c  method o f  in q u iry . The con tinuous th re a d  th a t  ra n  th rough ­
o u t th e  l e c tu r e  s e r i e s  ap p ea rs  to  be th e  a b s o lu te  in s e p a r a b i l i ty  o f 
freedom  and i t s  concom itan t r e s p o n s ib i l i ty  -  t h a t  f o r  every  freedom 
th e re  i s  a  m atching r e s p o n s ib i l i ty .  P r i tc h a r d  concluded h i s  t a lk s  
w ith  th e  q u e s tio n ; ' I s  th e  p r ic e  be ing  p a id  by th e  w o r ld 's  peop le  f o r
W estern freedom  to  be p r o f l i g a te ,  to  e x p lo i t  re s o u rc e s  w ith o u t r e g a rd /
4
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reg a rd  e i th e r  to  e x h a u s tih i l i ty  o r  to  need but only to  p r o f i t  -  too 
h ig h ? '^3  H is resounding answer ' I  th in k  s o : ' no t only con tained  
h is  understanding o f th e  p r in c ip le s  upon which a ju s t  so c ie ty  should 
be founded, bu t a lso  h e ld  obvious im p lica tio n s  fo r  what a re  ju s t i f i a b l e  
and su s ta in a b le  te ch n o lo g ica l developments.
C olin P r itc h a rd , on b e h a lf  o f th e  Church of S co tland , e lab o ra ted
on h i s  p e rc e p tio n s  o f  what would c o n s t i tu te  a  g lo b a l s o c ie ty  founded on
th e  p r in c ip le s  o f j u s t i c e  and s u s t a in a b i l i ty ,  in  h i s  1977 l e c tu r e  g iven
a t  Edinburgh U n iv e rs ity  t i t l e d  'From Here to  Where?' P r i tc h a r d 's
c o n c lu s io n , a f t e r  ap p ly in g  a  'j u s t '  and ' s u s ta in a b le ' y a rd s t ic k  to
advanced tech n o lo g ica l developments in  th e  Western world, was th a t
74W estern man must now ' . . .  a t  l e a s t  pause  and ta k e  s t o c k ' . T h is  
theme o f  te c h n o lo g ic a l  c e s s a t io n  and  s o c ie t a l  e v a lu a tio n  was a lso  
a d v ised  in  th e  Church and N a t io n 's  comments to  th e  S e c re ta ry  o f S ta te  
f o r  Energy, in  resp o n se  to  th e  governm en t's  Green P aper on Energy 
P o lic y  (CMND 7101)• H ere th e  com m ittee c o n c e n tra te d  on th e  p o te n t i a l  
slow ing e f f e c t s  on te c h n o lo g ic a l  developm ent and u t i l i s a t i o n ,  t h a t  
energy c o n se rv a tio n  m easures and m odified  energy use  p a t te r n s ,  in c lu d e .
The Church o f  S c o t la n d 's  i n t e r e s t  in  keep ing  ecum enical i n t e r e s t  
in  th e  n u c le a r  energy d eb a te  a l iv e  was ev id en t in  th e  May 1979 
D e liv e ran ces  o f th e  G eneral Assembly. As w ell a s  draw ing a t te n t io n  
to  th e  p re p a ra to ry  re a d in g s  f o r  th e  WOO C onference on F a i th ,  S c ien ce  
and th e  F u tu re , and approv ing  th e  BCC's c re a tio n  o f  th e  N uclear 
Energy Group, th e  assem bly adop ted  a Church and N ation  Com m ittee/
73* C o lin  P r i tc h a rd ,  Ecology, E q u ity  and E th ic s  (SRT P r o je c t ,  
Edinburgh, 1977), p . 45.
74. Colin P r itc h a rd , From Here to  Where? (SRT P ro je c t , Edinburgh, 
1978), p . 10.
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Committee p ro p o sa l to  sponsor a  sem inar e x c lu s iv e ly  devo ted  to  f u tu r e
energy demands. T h is  sem inar was to  key on th e  r e c e n t ly  p u b lic is e d
f in d in g s  o f th e  I n te r n a t io n a l  I n s t i t u t e  fo r  Environm ent and Development,
which concluded  th a t  o f f i c i a l  B r i t i s h  energy f o r e c a s t s  have g r e a t ly
o v e r-e s tim a te d  f u tu r e  energy  re q u ire m e n ts . As n o te d  by th e  Church and
N ation  Committee from th e  r e p o r t 's  s t a t i s t i c s ,  i f  th e s e  f o r e c a s t s
rem ain unch a llen g ed , w e ll o v er £1 B i l l io n  a  y e a r  co u ld  be sp en t
u n n e c e s s a r i ly  f o r  th e  r e s t  o f  t h i s  ce n tu ry  on power s t a t io n
75c o n s tru c t io n  a l o n e ' . The G eneral Assembly re q u e s te d  th e  Church and 
N ation  Committee to  make a  f u l l  r e p o r t  on th e  v a r io u s  m a tte rs  r a is e d  
a t  t h i s  sem inar, a s  w e ll as  th e  p ro ceed in g s  o f  th e  WCC World C onference, 
to th e  1980 G eneral Assembly.
Three o th e r  B r i t i s h  Church groups which have c o n tr ib u te d  to  th e  
d is se m in a tio n  and u n d e rs tan d in g  o f  th e  n u c le a r  energy c o m p le x itie s  a t  
th e  p a r is h io n e r  l e v e l ,  have been th e  Church o f  E ngland, th e  R e lig io u s  
S o c ie ty  o f F r ie n d s  (Q u akers), and th e  Roman C a th o lic  Church. W hile 
none o f th e se  Church groups have ta k en  a  s p e c if ic  p ro -  o r  con- s ta n c e  
on th e  co n tin u ed  developm ent and u se  o f  n u c le a r  energy techno logy , 
th ey  have a l l  recommended a  f u tu r e  energy p o lic y  p re d ic a te d  on c a u tio n  
tow ards advanced te c h n o lo g ic a l p ro c e s s e s , in c lu d in g  a  l im ite d  u se  o f  
th e  n u c le a r  o p tio n .
A m ajor study  o f  th e  r i s k s  in h e re n t in ,  and th e  r a m if ic a t io n s  o f ,  
f a s t  b re e d e r techno logy  was p u b lish e d  by th e  Church o f  England in  1977. 
In  t h i s  p u b l ic a t io n .  N uclea r C hoice: A C h r is t ia n  C o n tr ib u tio n  to  th e /
75. Chu rc h o f S n a tlan d ,. 'Report, of! th e  .Church and N a tio n  G om m ittee ', 
R ep o rts  to  th e  G eneral Assembly w ith  th e  L e g is la t iv e  A cts; 1979, 
(Blackwood and Sons, 1979), p . 99.
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th e  D ebate on th e  F a s t  B reeder R e a c to r , th e  church  s e t  th e  e th ic a l  
to n e  o f th e  GFR-1 co n tro v e rsy  by ask in g  what i t  c o n s id e re d  to  be th e  
c r u c ia l  m oral q u e s tio n ; 'W ill  a f a s t  b reed e r energy system , o f  which 
GFR-1 i s  th e  dem o n stra tio n  model, h e lp  o r  h in d e r man in  becoming
76more f u l l y  human? * A f te r  sum m arising . th e  v a r io u s  argum ents
p re s e n te d  b o th  f o r  and a g a in s t  b re e d e r  techno logy , th e  church
concluded  th a t  th e  s o c ia l  and te c h n o lo g ic a l r i s k s  r e q u ir e  ' . . .  more
tim e  f o r  is s u e s  to  be c l a r i f i e d  b e fo re  m ajor d e c is io n s  a re  made, and f
t h a t  th e  p u b lic  i s  made aware o f th e  r e a l  is s u e s  b e fo re  government
77f i n a l l y  makes up i t s  m in d '. Some o f th e  r i s k s  th e  church  f e l t  
were worthy o f  s p e c ia l  a t t e n t io n  and in v e s t ig a t io n  were th e  m a te r ia ls  
problem s in  b re e d e r f u e l  a sse m b lie s , th e  i n a b i l i t y  to  s a f e ly  d isp o se  
o f h ig h ly  r a d io a c t iv e  w astes , th e  p o s s i b i l i t i e s  o f  n u c le a r  te r ro r is m  
a n d /o r  th e  c r e a t io n  o f  a  police s t a t e ,  th e  p r o l i f e r a t i o n  o f n u c le a r  
weapons, and th e  f e a r  t h a t  a  commitment to  b reed e r techno logy  would 
p re c lu d e  th e  developm ent o f  a l t e r n a t iv e  energy so u rc e s .
The B r i t i s h  d iv is io n  o f  th e  R e lig io u s  S o c ie ty  o f  F r ie n d s  (Q uakers) 
o f f i c i a l l y  jo in e d  th e  n u c le a r  energy c o n tro v e rsy  in  F ebruary  1978, 
when i t  e s ta b l is h e d  a  N uclea r Energy Group. T h is  Group was composed 
o f  n u c le a r  s c i e n t i s t s  and e n g in e e rs , a s  w ell a s  in d iv id u a ls  w ith  non- 
s c i e n t i f i c  backgrounds, and was ta sk e d  to  'c a r r y  fo rw ard  th e  th in k in g  
on t h i s  is s u e  and p re s e n t  . . .  a  r e p o r t  on th e  s p i r i t u a l  and m oral 
is s u e s  on which th e  judgem ent o f  th e  S o c ie ty  shou ld  be so u g h t' T he/
7 6 . Ghurch o f England,- N.UGlear..„Gho.ice;. A G h ris tian  G ontribu tion  to  th e
Debate on th e  F as t B reeder R eactor (Ghurch Inform ation O ffice .
London, 1977), p. 7*
77 . Ib id .
78. Quaker N uclear Energy Group, N u c le ^  Energy ; What a re  th e  Choices?
(Quaker Home S e rv ice , London, 1979), p . 1 . ~
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The i n i t i a l  r e p o r t  o f  th e  N uclear Energy Group was p resen ted , to  th e
Quaker y e a r ly  m eeting in  London, 1979. T h is  r e p o r t  c o n s id e re d
n u c le a r  power in  th e  c o n te x t o f  g lo b a l  needs and d angers , r a th e r  th an
in  te rm s o f  is s u e s  co n fin e d  to  th e  U n ited  Kingdom a lo n e , and in c lu d ed
two m ajor p a r t s .  The f i r s t  p a r t  was devoted to  a  n o n - te c h n ic a l
o u t l in e  o f  th e  m ajor d is p u te d  p o in ts  in  th e  n u c le a r  energy d eb a te , and
concluded w ith  a  c r i t i c a l  a n a ly s is  o f  fo u r  im agined ty p e s  o f  r é p o n s e
to  th e  q u e s tio n s  posed by th e  n u c le a r  i s s u e .  These fo u r  re sp o n ses
were c i t e d  ass fav o u rin g  th e  r a p id  expansion and developm ent o f
n u c le a r  energy; a c c e p tin g  th e  f u r th e r  developm ent o f  n u c le a r  energy
w ith  th e  u tm ost c a u tio n , and on ly  a s  a  n ece ssa ry  t r a n s i t i o n a l  m easure
to  r e l i a n c e  on renewalble energy so u rc e s ; fav o u rin g  a  m oratorium  on
th e  developm ent o f  n u c le a r  energy w hile  co n se rv a tio n  m easures and th e
e x p lo i ta t io n  o f  l a t e r n a t iv e  so u rces  a re  c a r r ie d  o u t; and, r e je c t i n g
any f u r th e r  developm ent o f n u c le a r  pow er. A lthough th e  N uclear Energy
79G roup 's  r e p o r t  em phasised th a t  'none  o f  th e se  c h o ices  i s  s a f e ' ,  th e  
m ajor c r i t e r i o n  co n tin u o u s ly  s t r e s s e d  th roughou t th e  r e p o r t  f o r  th e  
p ro p e r  assessm en t o f  n u c le a r  energy was p ro p e n s ity  f o r  n u c le a r  weapons 
p r o l i f e r a t i o n .  Thus, because th e  f i r s t  two ty p e s  o f  re sp o n se  enhance 
th e  r i s k  o f  such p r o l i f e r a t i o n ,  th e  r e p o r t  ten d ed  to  r e j e c t  them.
The second p a r t  o f  th e  N uclear Energy G roup 's  r e p o r t  d e a l t  w ith  
th e  s p e c i f i c  h aza rd s  e n ta i le d  in  n u c le a r  energy developm ent. Again, 
t h i s  s e c tio n  em phasised in c re a s e d  p r o l i f e r a t i o n  r i s k  a s  a  fu n c tio n  o f  
th e  g lo b a l m u l t ip l ic a t io n  o f  n u c le a r  r e a c to r s .  A d d itio n a lly , th e  
s e c t io n  s t r e s s e d  th e  ever-w iden ing  gap between r i c h  and poor n a t io n s ,  
a s  a  p ro d u c t o f  th e  use o f  advanced te c h n o lo g ie s  by th e  a f f lu e n t ,  and /
79. I b i d . ,  p . 6. j
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and urged  th e  p ro p e r and e q u i ta b le  u se  o f  th e  e a r t h ’ s re s o u rc e s .  The 
r e p o r t  concluded  t h a t  ' . . .  th e  r i s k s  a s s o c ia te d  w ith  th e  u se  o f 
n u c le a r  power f o r  c i v i l  p u rp o ses  a re  such th a t  t h i s  co u rse  co u ld  be 
acc ep ted  on ly  w ith  g r e a t  c a u t i o n a n d  t h a t  a  l im i te d  n u c le a r  
power programme cou ld  on ly  be a c c e p ta b le  i f  ’ th e  a l t e r n a t iv e  were th e  
f a i l u r e  to  s u s ta in  th e  energy  needs o f  th e  whole w orld '
A m ajor c o n tr ib u t io n  by th e  Roman C a th o lic  Ghurch in  B r i t a in  
to  th e  atom ic energy d eb a te  came w ith  i t s  p u b lic a t io n ,  N uclea r Energy; 
A G h r is t ia n  C oncern. H ere, th e  problem s o f atom ic weapons 
p r o l i f e r a t i o n ,  r a d ia t io n  exposure and leak ag e  th ro u g h o u t th e  e n t i r e  
n u c le a r  f u e l  c y c le , and th e  p o s s i b i l i t y  o f  th e  c u r ta i lm e n t o f human 
r i g h t s  were ex p lo red . In  a d d i t io n ,  th e  p u b lic a t io n  n o te d  th e  v a r io u s , 
l e s s - r i s k y  a l t e r n a t iv e s  to  th e  co n tin u ed  developm ent o f  n u c le a r  energy 
tech n o lo g y . W hile th e  C a th o lic  Ghurch r e f r a in e d  from ta k in g  a 
d e f in i t i v e  s ta n d  in  t h i s  p u b l ic a t io n  re g a rd in g  th e  expanded use  of 
n u c le a r  energy , i t  d id  conclude i t s  rem arks by ag ree in g  w ith  s ta te m e n t 
from th e  F low ers R oyal Commission r e p o r t : 'We shou ld  n o t r e ly  f o r  
som ething as  b a s ic  as  energy on a  p ro c e ss  t h a t  p roduces such 
hazardous su b s tan ces  a s  p lu ton ium  u n le s s  we a re  convinced  th a t  th e re
82i s  no re a so n a b ly  c e r t a in  economic a l t e r n a t i v e ' .
80. I b i d . , p . 17 .
81. I b id .
8 2 . As quo ted  in  Sharon T r io lo , N uclear Energy: A G h r is tia n  Concern 
(C a th o lic  T ru th  S o c ie ty , London), p . 4 .
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ETHICAL AND THEOLOGIGAL GHUHGH POSITIONS
N uclear energy i s  o f te n  c h a ra c te r i s e d  in  ecum enical d is c u s s io n s
as  o f fe r in g  mankind ' f a n t a s t i c  b e n e f i t s ' ,  a t  a c o s t  o f  'u n a c c e p ta b le
r i s k s ' . The overwhelming consensus among th e  v a r io u s  churches and
church groups which have r e c e n t ly  in v o lv ed  them selves in  th e  energy
is s u e ,  i s  t h a t  th e  h a z a rd s  o f  atom ic power a re  n o t b e in g  ad eq u a te ly
d e a l t  w ith  by e i th e r  th e  n u c le a r  power in d u s try  o r  th e  n a t io n a l
governm ents in v o lv ed  in  th e  c u r re n t  expansion o f n u c le a r  energy
tech n o lo g y . T h is  has le d  to  an a lm ost unanimous ecum enical
recom mendation f o r  a  re a sse ssm en t o f  th e  u lt im a te  w orth and d e s i r a b i l i t y
o f  n u c le a r  energy , c a r r i e d  o u t a t  th e  w id est p o s s ib le  s o c i e t a l  l e v e l ,
b e fo re  f u r th e r  commitments a re  made to  th e  ex ten sio n  o f  atom ic power.
In  f a c t ,  th e  only  a p p a re n t ex cep tio n  to  t h i s  e c d l e s i a s t i c a l  p o s i t io n
h as been th e  pronouncem ents o f th e  C e n tra l  U n ited  P r o te s ta n t  Ghurch o f
1R ich land , W ashington. In  1976, th e  C e n tra l U n ited  Ghurch is s u e d  a  
p o lic y  s ta te m e n t re g a rd in g  n u c le a r  energy which s ta t e d  th a t ;
'F u tu re  g e n e ra tio n s  may condemn us  more f o r  too  
r a p id  d e p le tio n  o f  i r r e p la c e a b le  c o a l and o i l
th an  f o r  u se  o f n u c le a r  power . . .  We b e l ie v e
th e  m oral r e s p o n s ib i l i ty  o f th e  G h r is t ia n  Ghurch 
i s  to  prom ote a n o n -v io le n t s o c ie ty  in  which th e  
p eo p le  can be f r e e  from want, hunger and f e a r  o f 
war f o r  energy r e s o u rc e s .  T h ere fo re , 
su p p re ss io n  o f  developm ent o f any p r a c t i c a l  
sou rce  o f energy such as  n u c le a r  power becomes 
im m oral.
N u c le a r/
1. R ich lan d  i s  th e  home o f th e  H anford atom ic works -  a  m ajor
n u c le a r  energy s i t e  in  th e  U n ited  S ta te s ,  a s  w e ll a s  th e  b i r t h ­
p la c e  o f  th e  f i r s t  atom ic bomb. In c lu d ed  in  th e  C e n tra l U n ited  
P r o te s ta n t  G hurch 's  co n g reg a tio n  a re  numerous n u c le a r  
s c i e n t i s t s  and e n g in e e rs .
' #
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N uclear r e a c to r s  a re  s a f e .  P o v erty  i s  dangerous.
We must do som ething abou t th e  cau ses  o f  war.
N uclear power i s  ou r n a t io n 's  b e s t  hope to  av o id  
th e  d a rk e r  w orld  o f  c i v i l  chaos, unemployment and 
h u n g e r '. 2
The most fundam ental d i f f e r e n c e  between th e  p o s i t io n  tak en  by 
R ic h lan d ’ s C e n tra l U n ite d  P r o te s ta n t  Church, and, f o r  t h a t  m a tte r , 
th e  n u c le a r  power in d u s try  in  g e n e ra l,  and th e  s ta n d  tak en  by th e  WCG, 
NGG, and BGG, i s  th e  p e rc e iv e d  m o ra lity  o f ta k in g  r i s k s .  W hile th e  
assessm en t o f  n u c le a r  techno logy  r i s k s  i s  c u r r e n t ly  a  m a tte r  o f 
in te n s e  d eb a te , v i r t u a l l y  a l l  s id e s  o f  th e  n u c le a r  energy c o n tro v e rsy  
ag ree  t h a t  a c e r t a in  d eg ree  o f  r i s k - ta k in g  i s  in v o lv ed  in  th e  
g e n e ra tio n  o f  atom ic pow er. As d isc u sse d  by G erard  Hughes, P ro fe s so r  
o f  M oral Theology a t  H eythrop C o lleg e , th e re  a re  th r e e  b a s ic  e th ic a l  
p o s i t io n s  p o s s ib le  in  re g a rd  to  th e  r i s k s  inv o lv ed  in  th e  developm ent 
and use o f  n u c le a r  energy . These a r e ;  to  p r o te c t  o u rse lv e s  a s  much 
a s  p o s s ib le  a g a in s t  th e  w orst p o s s ib le  outcome; to  go f o r  th e  'b ig  
w in ', m axim ising our chances o f  th e  b e s t  p o s s ib le  outcome; o r ,  to  
' t r y  to  keep most o f ou r cake , and have a  f a i r  chance o f  e a t in g  some
3o f  i t  a s  w e l l ' .  T h is  f i n a l  p o s i t io n ,  which i s  th e  one e v e n tu a lly  
recommended by Hughes, in c lu d e s  renouncing  p o s s ib le  b e n e f i t s  in  th e  
fa c e  o f extrem e h a z a rd s . Or, to  be more s p e c i f ic ,  t h i s  would in v o lv e  
d e la y in g  th e  developm ent o f  p lu ton ium  u n t i l  methods a re  found to  ' . . .  
c o n tro l  r a d ia t io n - r e l a t e d  d is e a s e ,  and c o n tro l dangerous w aste p ro d u c ts '
2 . As quo ted  by M argar.et Maxey, 'The. NGG. and N uclear Power ; C ontinu ing  
th e  D is c u s s io n ',  C h r i s t i a n i ty  and C r i s i s , May 10, 19?6, p . 109.
3. G erard  Hughes, 'N u c le a r  Power; Moral I s s u e s ',  The T a b le t,  Septem ber 
3, 1977, p .
4 . I b id .
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The l i m i t s  o f  th e  e t h ic a l  continuum , along  which re sp o n se s  can he 
g iven  to  any a sp e c t o f  th e  env ironm enta l c r i s i s ,  in c lu d in g  th e  is s u e  
o f n u c le a r  energy , a re  d e f in e d  a t  one extrem e by G a r r e t t  H a rd in 's  
' l i f e b o a t  e t h i c s ' ,  and a t  th e  o p p o s ite  end by K enneth B o u ld in g 's  
concep t o f ' sp acesh ip  e a r t h ' .
H ard in , a  P ro fe s s o r  o f  Human Ecology a t  th e  U n iv e rs ity  o f  
C a l i fo rn ia ,  has co in ed  such p h ra se s  a s  ' s o c ia l  t r i a g e ' ,  ' l i f e b o a t  
e t h i c s ' ,  and 'en v iro n m en ta l commons', to  ex p la in  h is  e th ic  o f  s u rv iv a l  
in  a  w orld s u f f e r in g  from dw ind ling  s u p p lie s  o f  re s o u rc e s .  H a rd in 's  
p e rc e p tio n  o f  th e  env ironm en ta l c r i s i s  has le d  him to  conclude th a t  
because th e  c a r ry in g  c a p a c ity  o f  th e  p la n e t  canno t s u s ta in  a  g lo b a l 
s ta n d a rd  o f  l iv in g  a t  p a r  w ith  th e  e x p e c ta t io n s  o f  th e  W estern n a t io n s ,  
a  w orld-w ide co m p e titio n  f o r  th e  e a r t h 's  rem ain ing  re s o u rc e s  i s  
in e v i ta b le .  T h is  c o m p e titio n , he c la im s , w il l  be s im i la r  to  t h a t  o f  
su rv iv o rs  o f  a  shipw reck com peting f o r  p laces- in  a  l i f e b o a t .  H ere, 
he su g g e s ts , th e  m i l i t a r y  n o tio n  o f  ' t r i a g e '  shou ld  be a p p lie d  to  
e t h ic a l ly  d ec id e  which n a t io n s  a re  to  re c e iv e  adequa te  food  and 
s u p p lie s .  A lthough ' t r i a g e ' s ta n d s  f o r  a  method o f  d e c id in g  what |
combat c a s u a l t i e s  w i l l  g e t a s s is ta n c e  and in  what p r i o r i t y ,  i t s  
a p p l ic a t io n  to  H a rd in 's  l i f e b o a t  sc e n a r io  i s  obv ious; th o se  who can 
s u rv iv e , b u t on ly  i f  im m ediate he lp  i s  g iv en , g e t  th e  f i r s t  a t te n t io n ;  
h o p e le ss ly  (m o rta lly )  wounded a re  l e f t  to  d ie ;  and th e  l e s s  s e r io u s ly  
in ju r e d  a re  g iven  th e  n e c e ssa ry  a s s is ta n c e ,  b u t l a t e r .
A f u r th e r  argument from H a rd in 's  l i f e b o a t  p e r s p e c t iv e  i s  t h a t  i f  
ex p o rted  techno logy  o r f in a n c ia l  a s s is ta n c e  i s  used  to  in c re a s e  th e  
c a r ry in g  c a p a c ity  o f  a  'h o p e le s s ' a re a , then  e i th e r  more in d iv id u a ls  
w i l l  e v e n tu a lly  d ie  th an  would i f  no a s s is ta n c e  had been g iv en , o r t h e /
- - - -  - - .   -  - ,  —  - - -  -■ f  ■ .-.i
. n
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th e  l i f e b o a t  i t s e l f  w i l l  u l t im a te ly  become overcrow ded to  th e  d e trim e n t 
o f  a l l ,  H ard in  g ra p h ic a l ly  a rg u es :
' I n  th e  ocean o u ts id e  each l i f e b o a t  swims th e  poor 
o f  th e  w orld , who would l i k e  to  g e t in ,  o r  a t  
l e a s t  to  sh a re  some o f  th e  w ea lth . What shou ld  
-the l i f e b o a t  p a sse n g e rs  do? . . .  I f  th e  poo r a re  
’ tak en  a b o a rd ',  th e  b o a t swamps, everyone drowns.
Complete j u s t i c e ,  com plete c a ta s tro p h e  . . .  F o r 
th e  fo re s e e a b le  f u tu r e ,  o u r s u rv iv a l  demands t h a t  
we govern our a c t io n s  by th e  e th ic s  o f  th e  l i f e ­
b o a t, h a rsh  though th e y  may be.* 5
H ardin  has a ttem p ted  to  defend  h is  l i f e b o a t  e th ic s  by b arken ing  to  th e
ex p e rien ces  o f  th e  U n ited  S ta te s  in  V ietnam. T here a re  l i m i t s ,  he
su g g e s ts , to  which anyone can he lp  anyone e ls e ;
'And y e t  p eo p le  say , "But how can you l e t  them 
s ta rv e ? "  T hat lo o k s  l i k e  an in n o cen t q u e s tio n , 
b u t I  do n o t th in k  i t  i s  so in n o c en t. I t  im p lie s  
t h a t  th e r e  i s  an o th e r o p tio n , t h a t  we can h e lp  
them from s ta rv in g ,  and even more, t h a t  we a re  th e  
on ly  ones who can h e lp  them from s ta rv in g .  I t  
seems to  me t h a t  t r y in g  to  send food has a  very  
c lo s e  p a r a l l e l  in  th e  m i l i t a r y  e f f o r t .  In  th e  
case  o f  th e  m i l i t a r y  s i tu a t io n ,  we once th o u g h t 
we co u ld  conquer th e  w orld . But a f t e r  Vietnam we 
no lo n g e r  b e l ie v e  i t .  We see  th a t  th e re  a re  
l i m i t s  to  what we can do. Yet we s t i l l  a re  
s u f f e r in g  from th e  b e l i e f  t h a t  we can save th e  
r e s t  o f th e  w orld . There i s ,  I  th in k , a  r e a l  
s im i la r i ty  in  p r id e ,  in  h u b r is ,  as th e  G reeks 
would c a l l  i t ,  between th e  b e l i e f  t h a t  we can 
conquer th e  w orld and th e  b e l i e f  t h a t  we can save 
th e  w o r ld , ' 6
A d d itio n a l argum ents p re s e n te d  by H ardin in  su p p o rt o f h i s  l i f e ­
b o a t th e s i s  a re  t h a t  T h ird  World n a t io n s  them selves a re  la rg e ly  
re s p o n s ib le  f o r  t h e i r  d e sp e ra te  p l i g h t ,  and th a t  th e  p oo r can on ly  be 
h e lp ed  i f  th ey  can he lp  th em selv es . H ardin f u r th e r  makes a /
5. G a r r e t t  H ardin ,. '-L ifeboat e th ic s ;  th e  case  a g a in s t  h e lp in g  th e
p o o r ',  Psychology Today. No. 8 , Septem ber 1974, p . 38,
6 . G a r r e t t  H ard in , 'L ife b o a t. B th io s t  Food, and Pop.u lation  ' ,  in  Ia n
B arbour, e d , , F in i t e  R esources and th e  Human F u tu re , (Augsburg 
P u b lish in g  House, M inneapolis , I 976) , p . 44.
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a  d i s t i n c t i o n  between an a c t  o f  ’ c h a r i t y ' ,  which i s  perform ed w ith  
f a r - r e a c h in g  humane g o a ls  in  mind, and 'm ere a m i a b i l i t y ' , which i s  
sh o r t- te rm , bandaid  a s s is ta n c e .  In  t h i s  re g a rd , he p e rc e iv e s  'c h a r i t y '  
a s  be ing  th e  b e t t e r  co u rse  o f  a c t io n ,  even i f  i t  does mean le a v in g  th e  
poor to  t h e i r  own d e v ic e s , and a rg u es  t h a t  'when th e  o b j e c t 's  r e a l  
good canno t be ach iev ed  w ith o u t i n f l i c t i n g  p a in  and s u f f e r in g ,  c h a r i ty
7does n o t sh r in k  from th e  i n f l i c t i o n ' .
W hile H ardin  does make some v a l id  p o in ts  in  h is  argum ents, a s  in  
i n s i s t i n g  th a t  ' t r a d e ' i s  p r e f e r a b le  to  ' a i d ' ,  h is  e th ic a l  p o s i t io n  
i s  in v a l id  f o r  s e v e ra l  re a s o n s . One rea so n  i s  t h a t  he has f a i l e d  to  
acknowledge th e  connec tion  between a f f lu e n c e  and p o v e rty . When H ardin 
c la im s t h a t  ' every  In d ia n  l i f e  saved th rough  m edical o r n u t r i t i o n a l  
a s s is ta n c e  from abroad  d im in ish es  th e  q u a l i ty  o f l i f e  f o r  th o se  who 
rem ain* ,^  he i s  f o r g e t t in g  th a t  i t  ta k e s  s ix ty  o r more tim es th e  
re s o u rc e s  to  s u s ta in  one American l i f e  than  i t  does to  s u s ta in  one 
In d ia n . C le a r ly ,  H a rd in 's  ' l i f e b o a t '  m etaphor i s  dangerously  
in a c c u ra te .  I t  would be more c o r r e c t  i f  he were to  r e f e r  to  th e  West 
a s  a f lo a t  on a  lu x u ry  y a c h t o r  an ocean l i n e r .  As s t a t e d  by W alter 
Benjam in, ' ou rs  i s  n o t a  l i f e b o a t  . . .  we a re  a  throwaway, non- 
r e tu rn a b le ,  p lan n ed -o b so le scen ce  s o c ie ty  . . .  our w orship o f  such 
lu x u r ie s  a s  th e  p r iv a te  au tom obile , a i r  c o n d itio n in g , and m arb le ised  
b e e f  in d ic a te s  t h a t  we have done l i t t l e  in  th e  a re a s  o f  a n t i - p o l lu t io n ,  
r e c y c lin g , energy re d u c tio n  and s im p l i f ic a t io n  o f  l i f e '
7 . I b id .
8 . G a r r e t t  H ard in , 'L if e b o a t  E th ic s ;  The Case A gainst H elping The P o o r ',  
o p .c i t . ,  p . 42.
9 . W alte r Benjamin, 'A c h a lle n g e  to  th e  E co-D oom sters ', C h r is t ia n  
C en tu ry , No. 10, March 21, 1979, pp. 313-314.
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A nother inadequacy o f  H a rd in 's  th e s i s  i s  t h a t  i t  ig n o re s  th e  
r e a l i t y  o f  g lo b a l in te rd ep en d en c e . H ardin  f a l l a c io u s ly  assumes a 
s e l f - s u f f ic i e n c y  o f  American 'p r o s p e r i t y ' ,  when in  r e a l i t y  th e  U nited  
S ta t e s  i s  dependent on T h ird  World n a t io n s  f o r  such b a s ic  n e c e s s i t i e s  
a s  o i l ,  manganese, c o b a l t ,  chromium, ti ta n iu m , tin ., m ercury, and 
a s b e s to s . H ardin f u r th e r  ig n o re s  th e  economic p r in c ip le  t h a t  th e  
h ig h e r  th e  techno logy  and th e  g r e a te r  th e  consum ption, th e  more 
v u ln e ra b le  th e  s o c ie ty .  T h is  was w e ll i l l u s t r a t e d  by th e  n e a r  p an ic  
o f s e v e ra l  W estern n a t io n s  over th e  OPEC o i l  embargo o f  1973»
A f u r th e r  weakness o f th e  'l i f e b o a t*  e th ic  i s  t h a t  i t  s t r e s s e s  
s u rv iv a l  as th e  u l t im a te  g o a l o f  l i f e  to  th e  d e trim e n t o f o th e r  
v a lu e s . T h is  i s  p a r t i c u l a r l y  u n consc ionab le  when th o se  in  th e  l i f e ­
b o a t commit v a s t  amounts o f a v a i la b le  re so u rc e s  to  th e  d efen se  o f t h e i r  
p r iv i le g e d  p o s i t io n ,  and when th e  p r o l i f e r a t i o n  o f  b o th  armaments and 
w aste a r e  such th a t  th e  g lo b a l q u a l i ty  o f  l i f e  i s  conseq u en tly  low ered . 
A m ajor concern  g e n e ra l ly  overlooked  by ' l i f e b o a t '  m o ra l is ts  i s
th e  p o te n t i a l ly  v io le n t  re sp o n se  on th e  p a r t  o f  th e  T h ird  World to  such 4
1a  d is p la y  o f  W estern e th n o cen trism . H ard in  and h is  su p p o r te rs  seem to  . 4
]assume th a t  th e  ' s a c r i f i c e  n a t io n s ' w i l l  sim ply d isa p p e a r , c e a s in g  to
be a  w orld problem . However, th e  g lo b a l a c c e le r a t io n  o f  v io le n t  4
r e t a l i a t i o n  by t e r r o r i s t  groups over th e  l a s t  decade ap p ea rs  to  su g g es t
it h a t  th e  poor may n o t be w il l in g  to  q u ie t ly  s ta rv e .
In  co n c lu s io n , w h ile  H a rd in 's  ' l i f e b o a t  e th ic s ' do re c o g n ise  th e  
impending c o n d itio n  o f  g lo b a l s c a r c i ty ,  and do im ply th e  need  f o r  j
e c o lo g ic a l re fo rm , th e y  a c c e p t immoral i n e q u a l i t i e s  o f  re so u rc e  
d i s t r i b u t io n ,  and ad voca te  extrem e a rro g an ce  on th e  p a r t  o f  th e  r ic h .
To c a l l  such a  p o s i t io n  a s  e th ic a l ,  which H ardin  does, i s  u n th in k a b le  J|
Ifrom a  G h r is t ia n  p e r s p e c t iv e .  The ch o ice  p re se n te d  to  mankind to d a y / ^
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today  by th e  env ironm enta l c r i s i s  i s  c le a r ;
'S in c e  th e  t h i r s t  f o r  j u s t i c e  has been sp read  around 
th e  p o l i t i c a l  d e s s e r ts  o f th e  w orld, i t  must be 
e i th e r  quenched o r s t i f l e d ;  hence, we m ust e i th e r  
make a  commitment to  s o c ia l  and p o l i t i c a l  j u s t i c e  
in  th e  w orld o r  be p re p a re d  to  p a r t i c i p a t e  in  i t s  
demonic d e n ia l .  The l a t t e r  co u rse  depends on 
ap p ly in g  e v e r - la r g e r  doses o f  t e r r o r  and v io le n c e  
as  opp ressed  p eo p le  everyw here a re  b e in g  more and 
more awakened to  th e  a c t u a l i t i e s  o f  i n j u s t i c e .  In  
such a  w orld  o f  a ro u sed  aw areness th e re  i s  no m iddle 
p a th . The is s u e s  a re  c l e a r  and we must be p re p a re d  
to  choose betw een o p p re sso r and o p p re s s e d . ' 10
W hile th e  e th ic s  o f  th e  ' l i f e b o a t '  p o in t  in  th e  d i r e c t io n  o f  
a u th o r i ta r ia n is m  and o p p ress io n  by th e  w ealthy , th e  concep t o f a  's p a c e ­
sh ip  e a r t h ' , a s  developed by Kenneth B oulding, seeks to  a l ig n  th e  
w ealthy  w ith  th e  poor and o p p ressed . H ere, th e  c o n d itio n  o f  th e  e a r th  
i s  l ik e n e d  to  t h a t  o f  a  sp acesh ip  in  re g a rd  to  i t s  l im i te d  amount o f  
re s o u rc e s  and i t s  r e s t r i c t e d  c a r ry in g  c a p a c ity . B oulding c la im s th a t  
b a s ic  to  h i s  '^ a c e s h i p '  image i s  a  s h i f t  in  em phasis from  'c o n q u e s t to
c o n se rv a tio n , and from an e th ic  o f  p lu n d e r to  one o f  parsim ony in  o rd e r
11to  husband and r e c y c le  p re c io u s  r e s o u rc e s ’ . In  su p p o rt o f  h is  t h e s i s ,  
B oulding em phasises th e  message c o n ta in ed  in  th e  Sermon on th e  Mount 
-  n o t f o r  ' s e c ta r ia n  o r m o n astic ' l i f e s t y l e s ,  o r f o r  ' e s c h a to lo g ic a l  
in t e r im ',  b u t f o r  a  'n e c e s s a ry  m odel' f o r  human l i f e .  'We had b e t t e r  
le a rn  to  lo v e  o u r e n e m ie s ',  B oulding concludes, 'o r  we w i l l  d e s tro y /
10. R ich ard  F a lk , T h is  Endangered P la n e t  (Random House, New York,
1971), p .  295.
11. Kenneth B ould ing , 'T h is  Wisdom o f  Man and th e  Wisdom o f  G od', in  
K enneth B oulding and Henry C lash , e d s . ,  Human V alues on th e  Space­
sh ip  E a rth  (N a tio n a l C ouncil o f  Churches o f C h r is t  in  th e  U n ited  
S ta t e s ,  New York, 1966), p . I 3 .
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12d estro y  each o t h e r ' .
Fundamental to  th e  'sp a c e sh ip ' concept of e a r th  i s  the  h o l i s t i c  
eco lo g ica l p r in c ip le  o f g lo b a l in te r re la te d n e s s ,  B ou ld ing 's  a s s e r tio n s  
a re  th a t  mankind must r e a l i s e  th a t  th e  e a r th  i s  a f i n i t e ,  c lo sed  
' sp a c e c ra f t ' in  which a l l  o f l i f e  i s  in te rco n n ec ted ; and th a t  th e  
value system which has made i t  p o s s ib le  fo r  man to  in d if f e r e n t ly  
p o l lu te  h is  world, to  com pulsively consume m a te ria l re so u rce s , to  
in se n s ib ly  p o p u la te  th e  p la n e t , and to  in eq u itab ly  d is t r ib u te  g lo b a l 
w ealth so th a t  more than h a l f  the  people in  th e  ' human fam ily ' go to  
bed hungry every n ig h t, must be changed. This change i s  seen as 
in c lud ing  a re-exam ination  o f how Western s o c ie t ie s  view th e  th in g s  
they possess , and o f th e  W est's con tinu ing  d e s ire  to  possess more of 
th e  w o rld 's  goods and s e rv ic e s . Also included  in  t h i s  re q u ire d  change 
of va lues a re : a  w illin g n ess  to  pay th e  p r ic e  fo r  environm ental 
p ro te c tio n ; a  q u estio n in g  of cu rre n t growth r a te  p o lic ie s , which a re  
p re d ic a te d  on ever-exp an ding production  and consumption o f goods and 
s e rv ic e s ; and th e  development of a  world community th a t  i s  based on 
th e  b e s t  in t e r e s t s  o f a l l  people  and n a tio n s , and on th e  ab so lu te  
re s p e c t o f th e  n a tu ra l  world and i t s  a b i l i t y  to  support l i f e .
12. The re levancy  o f th e  Sermon on th e  Mount to  g lo b a l ju s t ic e  and 
e co lo g ica l su rv iv a l has a lso  been s tre s s e d  by E .F . Shumacher. 
Shumacher has observed th a t  humans a re  'poo r, n o t dem igods', 
th a t  mankind has much f o r  which to  be sorrow ful -  in  term s of 
environm ental d e sp o lia tio n  and in ju s t ic e  -  and th a t  we a re  
hard ly  ' emerging in to  a golden a g e '.  I f  we a re  to  ever see 
r ig h t  and ju s t ic e  p re v a i l ,  Shumacher concludes, we w il l  have to  
c u l t iv a te  g en tlen ess , re d isco v e r th e  n o n -v io len t a sp ec ts  o f our spir i-tu,.. and .become ' p.eac.emak.er.s.' once again..- E..JF... Shumacher, 
Small i s  B ea u tifu l: Economics as i f  People M attered (Harper and 
Row, L td ., London, 1973), p . 156.
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A lso acknowledged by th e  's p a c e s h ip ' im agery i s  th e  u l t im a te ly  
s o c ia l  c o n te x t o f  a l l  human l i f e .  In  t h i s e  sen se , p e r s o n a l i t i e s  a re  
seen as  b e in g  d e f in e d  on ly  in  r e l a t i o n  to  th e  's o c i a l  e co sy s tem '. 
Whenever e i th e r  th e  n a tu r a l  o r  s o c ia l  ecosystem i s  damaged, B oulding 
a rg u e s , th e  whole 's p a c e s h ip ' s u f f e r s .  T h is  concep t has a lso  been 
s t a t e d  by Joseph  S i t t l e r s
'What p o l lu t io n  i s  to  n a tu r a l  ecology, i n j u s t i c e  i s  
to  s o c ia l  eco logy . What d e s tru c t io n  o r  d e p le tio n  
of re s o u rc e s  i s  to  n a tu r a l  ecology, d e p r iv a tio n , • 
d e g ra d a tio n , enslavem ent a re  to  s o c ia l  eco logy.
T hat we a re  bound to  th e  e a r th  i s  a  f a c t ;  t h a t  we 
a re  bound to  our fe llo w  man i s  a  f a c t .  N atu re  in  
slow  b u t r e l e n t l e s s  ways e x e rc is e s  r e p r i s a l s  i f  we 
ig n o re  th e  f i r s t  f a c t ;  h i s to r y  in  e q u a lly  r e l e n t l e s s  
ways e x e rc is e s  r e p r i s a l s  i f  we ig n o re  th e  se c o n d .' 13
From th e  p e r s p e c t iv e  o f  th e  's p a c e s h ip ',  th e n , th e  c r i s i s  o f th e  
environm ent has to  do w ith  n o th in g  l e s s  th a n  th e  whole o f  c r e a tu r e ly  
l i f e  -  human and non-human, s o c ia l  and env ironm en ta l. A ccording to  a  
r a p id ly  develop ing  schoo l o f C h r is t ia n  E nv ironm enta lism ,^^  which has 
g e n e ra lly  adop ted  th e  monumental v is io n s  o f th e  's p a c e s h ip ' concep t, 
on ly  th e  broad  scope o f  a r e l i g io u s  d o c tr in e  can, i f  i t  w i l l ,  g ra sp  
th e  t o t a l  s ig n if ic a n c e  o f  such a  c r i s i s .  The C h r is t ia n  environm ent­
a l i s t s  c la im  th a t  bo th  te c h n o lo g ic a l  and p o l i t i c a l  system s o f  th o u g h t 
a re  too  r e s t r i c t i v e  fo r  such an e x te n s iv e  a p p l ic a t io n .  T ech n o lo g ica l 
v is io n s  a re  seen a s  b e ing  too  in s tru m e n ta l -  p reo ccu p ied  w ith  th e  
m a n ip u la tio n  o f th e  imminent and o b je c t i f i e d  -  w h ile  p o l i t i c a l  
v is io n s  a re  s a id  to  be frag m en ta ry , ephem eral, and u l t im a te ly /
13 . Joseph  S i t t l e r ,  J r . ,  '.The N.ew C r n a t io n ',. in  F ra n k lin  Jensen  and
C edric  T ilb e rg , e d s . .  The Human C r i s i s  in  Ecology (L u theran  Church 
in  America, New York, 1972), p . 9 6 .
i^ .  See works by Joseph  S i t t l e r ,  P au l S an tm ire , P au l L u tz , F re d e ric k  
E ld e r , R ich ard  B aer, and John M acQuarrie.
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u l t im a te ly  c o n tin g e n t on th e  v a g a r ie s  o f  w orld ly  in f lu e n c e , 
i r r e s p e c t iv e  o f  th e  good o r  e v i l  t h a t  such in f lu e n c e  r e p re s e n ts .
R e lig io u s  v is io n ,  on th e  o th e r  hand, i s  p re s e n te d  by th e  C h r is t ia n  
e n v iro n m e n ta lis ts  a s  being  in h e re n t ly  b ro ad e r, d eeper, more im a g in a tiv e , ■£
and more in c lu s iv e  o f  r e a l i t y  -  bo th  th e  mundane and th e  u l t im a te .
Most a d h e re n ts  o f  th e  C h r is t ia n  env ironm ental schoo l a ls o  con tend  th a t  
th e  re so u rc e s  fo r  such a  v a lu e s  change, a s  i s  c a l le d  f o r  by th e  
' ^ a c e s h ip ' co n cep t, a r e  a lre a d y  c o n ta in ed  in  th e  C h r is t ia n  t r a d i t i o n ,
John M acQuarrie, f o r  exam ple, has  u rged  C h r is t ia n  th e o lo g ia n s  concerned  
w ith  env ironm enta l is s u e s  to  b eg in  th e  ta s k  o f  'r e n e w a l ':
' . . .  By lo o k in g  ag a in  in to  th e  C h r is t ia n  t r a d i t i o n , 
by in q u ir in g  a t  what p o in ts  in  th e  developm ent o f 
t h a t  t r a d i t i o n  some elem ents in  i t  came to  be 
d i s to r t e d  th ro u g h  an ex ag g era ted  em phasis, and by 
ask in g  what l a t e n t  re s o u rc e s  rem ain in  th e  
t r a d i t i o n  th a t  m ight respond  to  th e  needs o f  th e  
p re s e n t  s i tu a t io n  by in tro d u c in g  c o r r e c t iv e s  and 
prom oting  th e  new a t t i t u d e s  demanded. ' 15
The C h r is t ia n  schoo l o f  env ironm entalism , which has r e c e n t ly  
developed  in  re sp o n se  to  th e  g lo b a l e c o lo g ic a l c r i s i s  and to  th e  
c h a lle n g e s  posed  by th e  ' sp acesh ip  e a r th ' concep t, ap p ea rs  to  c o n ta in
th r e e  e s s e n t i a l  e lem en ts. These elem ents a re ;  th e  r e - u n i f i c a t i o n  o f
human a f f a i r s  and n a tu re  in  th e  in c lu s iv e  ca teg o ry  o f  th e  c r e a t io n ;  4
th e  a f f irm a tio n  o f  th e  so v e re ig n ty  o f  God over th e  whole o f  c re a te d  #
b e in g ; and, th e  r e c o g n it io n  o f  m ankind 's c r e a tu r e l in e s s ,  and o f  h i s  
r e s p o n s i b i l i t i e s  to  th e  c re a te d  rea lm . The m ajor d e p a r tu re  o f  C h r is t ia n  . i
environm entalism  from th e  more t r a d i t i o n a l  th e o lo g ic a l  modes seems to  
be i t s  d e l ib e r a te  expansion o f  th e  scope o f  th e o lo g ic a l  r e f l e c t i o n /
15. John MacQuarrie^. .'.C reaU m  .and. E n v lr -o n m e n t. 'in  D avid and E ile e n  
S p rin g , e d s . .  Ecology and R e lig io n  in  H is to ry  (H arper and Row, 
New York, 1974), p . 35.
"  ......
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r e f l e c t i o n ,  which i s  u s u a lly  l im i te d  to  th e  a f f a i r s  o f humans, to
in c lu d e  b e in g s  and ev en ts  found in  n a tu re .  The fundam ental assum ption
o f most C h r is t ia n  e n v iro n m e n ta lis ts  i s  t h a t  th e  r e a l i t y  in  which man
has h is  b e ing , and w ith  which God i s  a c t iv e ly  in v o lv ed  in ,  i s  bo th
h i s t o r i c a l  and n a tu r a l .  In  t h i s  th eo lo g y  o f ecology , n a tu re  i s  no
lo n g e r re g a rd e d  a s  i t  once was -  ’ th e  p h y s ic a l system s a p a r t  from  man
and Ms c i v i l i z a t i o n ’^^ -  no r i s  h is to r y  seen a s  ex c lu d in g  th e  dynamic
in te r p la y  between mankind and th e  non-human environm ent. In  th e
C h r is t ia n  e n v iro n m e n ta lis t approach , n a tu re  i s  r e d e f in e d  a s  ’ th e
l iv in g  and th e  n o n - l iv in g ;  th e  human and non-human, p la n ts  a s  w ell a s
17an im als ; s t i c k s ,  a i r ,  w a te r, s to n e s ; e v e ry th in g ’ , i s  seen as
18in c lu d in g  bo th  ’man and h i s  w o rk s ', and i s  th o u g h t o f  in  th re e
a s p e c ts :  ’w ild , c u l t iv a te d ,  and f a b r ic a te d  -  th e  l a s t  two r e f e r r in g
to  n a tu re  a s  i t  i s  tran sfo rm e d  by man in to  g ra in  f i e l d s  and flo w er
19g ard en s , sk y sc ra p e rs  and c o m p u te rs '.
C h r is t ia n  env ironm enta lism , th en , p e rc e iv e s  bo th  human h is to r y  
and th e  n a tu r a l  environm ent o f which man i s  a  p a r t ,  a s  being  
in e x tr ic a b ly  in te r tw in e d , such th a t  th e  human and n a tu r a l  e lem ents o f
poe a r th ly  e x is te n c e  a re  d is t in g u is h a b le  b u t n o t s e p a ra b le . T h is  
ap p ea rs  to  make p e r f e c t ly  good e c o lo g ic a l sen se . In  t h i s  th e o lo g y /
16. Jackson  Lee Ic e ,  ' The .E c o lo g ic a l .C ris is ; R ad ica l Monotheism v s . 
E th ic a l  P a n th e ism ', R e lig io n  in  L i f e , XLV, Summer 1975, p . 206.
17 . R ichard-B aer,- 'Ecology,. R .e lig ion  and th e  American D ream ',
American E c c le s i a s t i c a l  Review. Septem ber 1971, p . 43.
18. F re d e r ic k  E ld e r , C r i s i s  in  Eden (Abingdon P re s s ,  N a s h v ille , 1970),
p . 13 .
1 9 . H. P au l S an tm ire , B ro th e r  E a rth  (N elson and Sons, I n c . ,  New York,
1970) ,  p . 15 .
20. I b i d . ,  p . 133.
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th eo lo g y , man’s  e x is te n c e  i s  r e u n i te d  w ith  th e  o th e r  c r e a tu r e s  and
in an im ate  n a tu re  -  and a l l  i s  subsumed under th e  p rim ary  and in c lu s iv e
c a teg o ry  o f  th e  c re a te d  rea lm .
The second m ajor elem ent o f modern C h r is t ia n  env ironm entalism ,
th e  a b s o lu te  so v e re ig n ty  o f  God ov er th e  whole o f  c r e a t io n ,  has been
d e sc r ib e d  by S an tm ire  a s ,  ' . . .  th e  fundam ental B ib l ic a l  c o n v ic tio n  th a t
God bo th  r u le s  m a je s t i c a l ly  th ro u g h o u t h is  c r e a t io n ,  and r u le s
m a je s t ic a l ly  th roughou t h is  c r e a t io n . The B ib l ic a l  w r i te r s  ta k e
s e r io u s ly  bo th  th e  governm ent o f  God and th e  w orld in  which h is  r u le  
21h o ld s  sw a y '. The r u l e  o f  God i s  seen  a s  having  been e s ta b l is h e d
w ith  h i s  c a l l in g  th e  w orld in to  b e in g , and a s  hav ing  co n tin u ed  th e r e -
22a f t e r  a s  th e  "im m ediate so u rce  o f  a l l  th ings*  o f  a l l  e x is te n c e  and
o f  a l l  fu n c tio n in g . S im i la r ly ,  th e  c re a t io n  i s  p e rc e iv e d  as  'a n
28immense c o n s te l la t io n  o f  G od 's a c t i v i t y ' .  There i s ,  th e re fo re ,  
n o th in g  in  th e  c r e a te d  rea lm  which i s  p e rc e iv e d  a s  n o t being  under 
G od 's r u le ,  o r  o f which He i s  unm indfu l, o r to  which H is p re sen ce  i s  
n o t im m ediate. H is r u le  i s  though t to  encompass th e  whole o f  r e a l i t y ,  
w ith  bo th  human a f f a i r s  and th e  n a tu r a l  environm ent b e in g  unders to o d  
as  coming under H is command r a th e r  th an  m an 's. Joseph  S i t t l e r  
em phasised t h i s  p o in t  when he w rote, ' I f  men a cc ep t an u n d ers tan d in g  
o f  th e  w orld a s  in dependen t, th e re  i s  no p la c e  f o r  G od's agency . . .  
i f  men so r a d ic a l l y  h i s t o r i c i s e  t h e i r  u n d ers tan d in g  o f th e  w orld as  
to  b r in g  a l l  dynamics o f  w orld-happening  w ith in  th e  o r b i t  o f m a n 's /
21. I b i d . , p . 104.
22. I b i d . , p . 115.
23. I b i d . , p . 99.
'<4
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2 4man’s de term ina tion , th e re  i s  no p lace  fo r  God's agency '. In  th i s  
conception, then , h is to ry  must he hound to  n a tu re  as a necessary  
component o f God's agency. Or, as Santm ire claim s, even though n a tu re  
appears to  he a jumble o f ambiguous, ch ao tic , u n fin ish ed , and some­
tim es h o r r i f ic  even ts, i t  i s  God and no t man who u ltim a te ly  binds
th e se  even ts to g e th e r in  th a t  redem ptive a c t iv i ty  which moves th e  whole
25c re a tio n  towards fu lf i lm e n t in  His kingdom.
The major eco lo g ica l im portance of a theology in  which God's
ab so lu te  lo rd sh ip  i s  p erce ived  as extending over th e  whole o f c re a tio n ,
i s  th a t  any m anipulation o f th e  c re a tio n  by mankind becomes su b jec t to
e th ic a l  q u estio n . A d d itio n a lly , m ankind's in c l in a t io n  to  assign  value
to  c re a tu re s  as they become, o r cease to  be, u se fu l to  him i s
s im ila r ly  regarded  as e th ic a l ly  qu estio n ab le  in  th i s  th e o lo g ic a l
c o n s tru c t. Here, th e  realm  o f God's sovereign ty  i s  viewed as God's
own, as opposed to  th e  more commonplace view th a t  th e  realm  i s  an
e n t i ty  o r a p rocess s e t  a longside  G o d ' I t  i s ,  as Baer has
27a sse r te d , both 'a s  a whole and in  each of i t s  p a r ts ,  H i s ' . As
such, th e  e n t i r e  c re a tio n  i s  seen as possessing  a God-given in te g r i ty
and wholeness;
' . . .  C reation  as understood in  th e  B ib lic a l  
t r a d i t io n  invo lves wholeness and in t e r ­
r e la t io n s h ip , no t in c id e n tly , but fundam entally 
and n e c e s sa r ily  . . .  Thus, wantonly to  d e s tro y /
24. Joseph  S i t t l e r ,  E ssays on N atu re  and G race ( F o r t r e s s  P re s s , 
P h ila d e lp h ia ,  1 9 7 2 ) , p.  116.
25 . S an tm ire , o p .c i t . ,  p . 116,
2 6 . I b i d . ,  p . 24.
2 7 . B aer, o p ,c i t . ,  p . 46.
■S
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d e s tro y  th e  r e l a t i o n a l  and h o l i s t i c  q u a l i t i e s  
o f  ou r environm ent i s - t o  s in  a g a in s t  th e  very  
s t r u c tu r e  o f  th e  w orld  which God has c r e a t e d . ' 28
'From th e  B ib l ic a l  p o in t  o f  view n a tu re  has i t s  
own in t e g r i t y  in  th e  eyes o f  God, a v a lu e  and 
a meaning n o t exhausted  by what i t  does and 
s ig n i f i e s  f o r  m an.' 29
'I n  th e  f i r s t  c h a p te r  o f  G enesis we a re  t o ld  
re p e a te d ly  t h a t  God looked  a t  what He had made 
and saw t h a t  i t  was good, very  good, and t h i s  
long  b e fo re  man appeared  in  th e  scene . What­
ever i s ,  i s  good, and i t  i s  good because i t  i s . '  30
'Man and th e  r e s t  o f  th e  w orld a re  j o i n t l y  G od 's 
c r e a tu r e s .  As c re a te d  th ey  have a  v a lu e  d e r iv e d
from t h e i r  C re a to r  . . .  a l l  G od 's c r e a tu r e s  a re
v a lu a b le  to  God and, hence, in  th e m se lv e s . ' 3I
The f i n a l  m ajor elem ent o f  C h r is t ia n  environm entalism  has to  do 
w ith  th e  re c o g n it io n  o f  m ankind 's  c r e a tu r e l in e s s ,  and o f  h is  
r e s p o n s i b i l i t i e s  to  th e  c re a te d  rea lm . In  f a c t ,  i t  ap p ea rs  t h a t  th e  
s t r e n g th  and v a l i d i t y  o f th e  th e o lo g ic a l  in s is te n c e  t h a t  th e  c r e a t io n  
p o sse sse s  in v io la b le  i n t e g r i t y  and goodness, and th a t  God’s  a b so lu te  
so v e re ig n ty  ex tends to  a l l  a s p e c ts  o f  th e  c re a te d  rea lm , stem , in  p a r t ,  
from th e  r e a l i s a t i o n  o f how d e s t r u c t iv e  man can be when he d e th ro n es
God and e s ta b l i s h e s  h im se lf  as  th e  o v e r lo rd  o f  o b je c t i f i e d  n a tu re .  In
C h r is t ia n  env ironm entalism , bo th  human and non-human dim ensions o f  
e a r th ly  e x is te n c e  a re  p e rc e iv e d  a s  be long ing  to  th e  community o f  
c re a te d  b e in g , and man i s  u n d ers to o d  as b e ing  u l t im a te ly  a c re a tu re  
among c r e a tu r e s .  G od 's c r e a t io n  o f  th e  w orld o u t o f  n o th in g  i s /
28. I b id . ,  p . 4 9 .
29 . S an tm ire , o p .c i t . ,  p . 9 8 .
30 . Kenneth Cauthen, C h r is t ia n  B io p o l i t i c s  (Abingdon P re s s ,  N a s h v ille , ?
1971), p. 133.
31. John B. Gohb, J r . ,  I s  I t  to o  la t e ?  (B ruce P re s s , B everly  H i l l s ,
1972) ,  p . 8 7 .
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i s  p re s e n te d  a s  s e p a ra t in g  th e  su b stan ce  o f  God from th a t  o f th e  w orld. 
I t  i s  n o t seen  a s  s e p a ra t in g  one c r e a tu r e  from a n o th e r , n o r a s  s p a r in g  
man from th e  d e s a c r a l i s a t io n  to  which n a tu re  i s  s u b je c t .  Man and th e  
o th e r  c re a tu r e s  a re  p e rc e iv e d  a s  b e in g  f i n i t e ,  f a l l a b l e ,  and im p e rfe c t 
-  on ly  God i s  seen  a s  be in g  i n f i n i t e ,  i n f a l l a b l e ,  and p e r f e c t .  Man i s  
p re se n te d  a s  b e in g  im m ediately  dependent f o r  h i s  c r e a tu r e ly  s u rv iv a l  on 
th e  o th e r  c r e a tu r e s ,  a s  th e y  a re  dependent on him, w ith  a l l  c r e a tu r e s  
b e in g  u l t im a te ly  dependent on G od 's p ro v id en ce .
In  t h i s  C h r is t ia n  th e o lo g y  o f ecology, th e n , man i s  seen p r im a r ily
as  a  c r e a tu r e  among c r e a tu r e s .  T h is  i s  n o t to  d is re g a rd  h i s  m an ifo ld
d if f e r e n c e s  from th e  o th e r  c r e a tu r e s ,  o r h is  tran sce n d en ce  o f  v a r io u s
n a tu r a l  p r in c ip le s .  Indeed , h i s  very  un iqueness i s  seen a s  g iv in g  man
c e r ta in  d u t ie s  and r e s p o n s i b i l i t i e s  to  th e  c re a te d  realm  which no o th e r
c r e a tu r e  can ta k e  on. F o r example, no o th e r  c r e a tu r e  i s  a b le  to
p e rc e iv e  th e  c r e a t io n  a s  a  fu n c tio n in g  whole, o r  i s  a b le  to  a c t  o u t o f
co n sc io u s ly  a l t r u i s t i c  m otives in  r e la t io n s h ip s  w ith  o th e rs ,  o r  i s  a b le
to  be tran sfo rm e d  th rough  com m unications w ith  God -  see in g  o th e r
c r e a tu r e s  a s  God se e s  them, good and v a lu a b le . I f  man chooses to  ig n o re
th e s e  God-given c a p a b i l i t i e s ,  and in s te a d  c o n tin u es  to  use h is
c a p a c i t ie s  f o r  s e lf -a w a re n e s s , f o r  h i s t o r i c a l  p e rc e p tio n , and f o r
te c h n o lo g ic a l m astery  to  c u t h im se lf  o f f  from th e  r e s t  o f  n a tu re ,
C h r is t ia n  e n v iro n m e n ta lis ts  f e a r  t h a t  he w i l l  e v e n tu a lly  succeed  in
32b u ild in g  ' a  p in b a l l  machine o f  a w o r ld '.
C h r is t ia n  e c o lo g is ts  c la im  th a t  th e  c r i s i s  o f  th e  environm ent i s  a  
d i r e c t  r e s u l t  o f  m an's r e f u s a l  to  ta k e  h is  p ro p e r p la c e  in  th e  c r e a t io n .  
I f  man c o n tin u e s  to  r e j e c t  h i s  r e s p o n s ib i l i ty  f o r  th e  environm ent, an d /
32 . E ld e r , o p . c i t . ,  p.  102.
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and in s te a d  a llo w s h im se lf  to  he le d  by arrog an ce  and p r id e ,  th e
r e s u l t  i s  seen a s  a  f u r th e r  ' . . .  ab su rd  e a r th -d e s tro y in g , l i f e -
m u t i la t in g ,  f u tu r e - c a n c e l l in g ,  and b r u ta l  a t ta c k  upon th e  re s o u rc e s
and l i f e - s u p p o r t in g  m a te r ia ls  and p ro c e sse s  o f  m an's a n c ie n t  p la c e , 
33th e  e a r th  i t s e l f .  A d d itio n a lly ,  C h r is t ia n  environm entalism  
a s s e r t s  t h a t  when man re fu s e s  to  ta k e  h i s  p la c e  in  th e  c r e a t io n ,  he 
damages n o t on ly  th e  c r e a t io n ,  b u t h i s  hum anity a s  w e ll .
'F o r  when man d eg rades h i s  n a tu r a l  environm ent 
he u l t im a te ly  d eg rades h im se lf  a s  w e ll . He 
f o r g e ts  how much a  p a r t  o f  n a tu re  he r e a l l y  i s  
and f a i l s  to  see  how deep ly  he wounds h im se lf ,  
bo th  p h y s ic a l ly  and s p i r i t u a l l y ,  when he 
d e s tro y s  th e  e c o lo g ic a l i n t e g r i t y ,  th e  beau ty  
and harmony o f  h i s  n a tu ra l  en v iro n m en t.' 34
33. S i t t l e r ,  o p . c i t . ,  p .  70.
34. R ich ard  B aer, '.Tha Church and M an's R e la tio n sh ip  to  h i s  N a tu ra l 
E nv ironm en t', Quaker L i f e . January  1970, p . 3 .
35 . S an tm ire , op . c i t . , p .  I 66.
36 . E ld e r , op . c i t . ,  p.  102.
F u r th e r ,  i t  i s  c laim ed  t h a t  m an's d e s tru c t io n  o f n a tu re ,  consequent
from h is  s e p a ra t io n  from i t ,  means t h a t  man has l o s t  th e  sense  o f G od's I
1p re se n c e  in  th e  whole o f c r e a t io n .  He behaves a s  though God i s  th e  God 4
■ io f man a lo n e , and n o t th e  God o f  a l l  c r e a t io n ,  and t h i s ,  i t  i s  s a id  i s  i|Is in  -  's i n f u l  man r e l a t e s  h im se lf  to  n a tu re ,  in  which he has l i f e  and I
th ro u g h o u t which God r u le s  m a je s t ic a l ly  as  a  p redom inan tly  g o d le ss  '
35r e a l i t y ' . E ld e r  s t a t e s  t h a t  because God i s  th e  God o f th e  whole o f 
c r e a t io n ,  th en  m an's v io la t io n  o f  t h a t  c r e a t io n  c o n s t i tu te s  c o n f l i c t  4
w ith  God.^^ He goes on to  add th a t  th e  c r i s i s  o f th e  environm ent i s ,  
th e re fo re ,  a  judgements ' . . .  i t  can be s a id  t h a t  man in  h is  
uninform ed q u e s t f o r  dominance w i l l  f i n a l l y  meet God . . .  a s  th e  r e a l i t y /
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r e a l i t y  o f  th e  system s over which man seeks c o n tro l ,  and in  a  w ra th fu l
37ex p ress io n  o f  so v e re ig n ty ' .
E th ic a l Response to  N uclear Energy
W hile e s s e n t i a l  e lem en ts o f th e  C h r is t ia n  env ironm enta l theo lo g y
a re  y e t  to  he worked o u t, th e  p r a c t i c a l  a p p l ic a t io n  o f  i t s  b a s ic
p rem ises  has a p p a re n tly  been th e  working p r in c ip le  o f  th e  C hurches'
re sp o n se  to  th e  dilemmas posed  by n u c le a r  energy. As D avid P ea rce  has 4
38p o in te d  o u t, 'The n u c le a r  d eb a te  i s  abou t v a lu e s ',  and th e  v a lu es
a t  i s s u e  in  th e  n u c le a r  energy c o n tro v e rsy  a re  p r e c i s e ly  th o se  v a lu e s
to  which K enneth B oulding r e f e r r e d  in  th e  c re a t io n  o f  h is  ' sp acesh ip
e a r th ' e th ic .  G ile s  E c c le s to n e  acknowledged th e  c o r r e la t io n  between
e c o lo g ic a l and n u c le a r  power e th ic a l  c o n s id e ra tio n s  when he s ta t e d  t h a t
n u c le a r  tech n o lo g y , ' . , ,  r a i s e s  major is s u e s  abou t th e  n a tu re  o f  our
s o c ie ty ,  ou r r e s p o n s ib i l i ty  f o r  th e  f u tu r e ,  and th e  r i s k s  we a re  
39e n t i t l e d  to  t a k e ' . E c c le s to n e  co n tin u ed  th a t  n u c le a r  i s s u e s  n o t
o n ly  in v o lv e  't e c h n ic a l  c o n s id e ra t io n s ,  b u t a lso  economic, s o c ia l ,
env ironm en ta l and p o l i t i c a l  is s u e s  and th e  s t r ik in g  o f  a  b a lan ce  
40betw een th e m '. The World C ouncil o f  Churches h as  s im i la r ly  
em phasised th e  w ider s o c io -e c o lo g ic a l  c o n te x t o f  th e  n u c le a r  en erg y /
37 . I b i d . ,  p . 131.
38 . David P ea rce , 'The N uclea r D ebate i s  abou t V a lu e s ',  N a tu re , 1 
V ol. 274, J u ly  20, 1978, p . 1 5 .
39 . G ile s  E c c le s to n e , 'S ta te m e n t o f  Evidence by Mr. G.S.  E c c le s to n e  
in  su p p o rt o f  th e  ev idence o f  th e  B r i t i s h  C ouncil o f  C h u rc h e s ',
(BCC, London, 1977), p . 1.
40. I b id .
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energy debate many tim es, concluding, a t  i t s  most re c e n t World
Conference, th a t  th e  n u c lea r s i tu a t io n  ' , . .  h ig h lig h ts  th e  in e q u a l i t ie s
between r ic h  and poor both w ith in  and among c o u n tr ie s , th e  d ep le tio n
of re so u rces  a t  th e  c o s t o f  se r io u s  damage to  th e  environment and th e
.  41
41. World Go.unc.il o f  Churches.,. 'Unergy. f o r  th e  F u t u r e ' , R ep o rts  from
th e  World C onference on F a i th ,  S c ien ce  and th e  F u tu re  (WCC,
Geneva, 1979), p . 3*
42. Roger Shinn.,. 'F a i t h , .. S c ie n c e , Ideo logy  and th e  N uclear D e c is io n ',
C h r i s t i a n i ty  and C r i s i s , v o l. 39, F ebruary  5, 1979, p . 6.
choice o f op tio n s  w ithout adequate in fo rm atio n ' ,  ;J
■As s ta te d  in  th e  in tro d u c tio n  to  th i s  s e c tio n , th e  e th ic a l  is su e s  I
surrounding n u c lea r energy technology e s s e n t ia l ly  involve th e  m o ra lity  |3'1of tak in g  r i s k s .  In  f a c t ,  in  reference to  th e  dilemmas posed by 11n u c lea r energy, Roger Shinn has c a l le d  fo r  th e  development o f ' . . ,  a  J
42theology o f r i s k ' . C e r ta in ly , i t  i s  an alm ost unanimous consensus 
among th e  concerned C h ris tia n  churches, or the  churches and church 
groups c i te d  in  th e  'H is to r ic a l  Survey' sec tio n  of th i s  ch ap te r, th a t  
th e  development and u t i l i s a t i o n  o f n u c lea r technology i s  r is k y . The 
churches have b ee i r a th e r  unim pressed by the  o ften  c i te d  defense of 
n u c lea r technology th a t  r i s k s  and hazards a re  in h e ren t in  th e  use of 
any and a l l  technology. In s te a d , they  p e rce iv e  th e  s e v e r ity  of th e  
r i s k s  involved to  be of an e n t i r e ly  d i f f e r e n t  e th ic a l  p lan e . As 
s ta te d  by E lizab e th  Dobson-Gray:
'The d ec is io n s  about n u c lea r energy today a re  
made in  a whole new e th ic a l  space. We th e  p u b lic  
a re  in  a new b a l l  park , demanding new ru le s  fo r  
th e  r i s k  game because, f o r  th e  f i r s t  tim e, we 
p e rce iv e  th a t  we a re  a l l  in  " th e  o r ig in a l  
p o s it io n " , a l l  sharing  equally  and unknowingly 
in  fu tu re  r i s k s  whose e x ten t and lo c a tio n  w ill  
become known only g rad u a lly  in  th e  unfo ld ing  o f /
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u n fo ld in g  o f  tim e . . .  We a r e  a l l  b l in d ly  and 
e q u a lly  in v o lv ed  in  n u c le a r  energy r i s k . ' 43
The p a r t i c u l a r ly  hazardous r i s k s  f re q u e n tly  c i t e d  by churches and
church  groups in v o lv ed  in  th e  n u c le a r  energy d eb a te , in c lu d e  th e
dangers o f n u c le a r  r a d ia t io n  to  human and anim al h e a l th ,  th e  r i s k s  o f
p r o l i f e r a t i o n  and n u c le a r  te r ro r is m , and th e  p o s s ib le  n e c e s s i ty  to
c r e a te  a  g lo b a l p o l ic e  s t a t e  to  ensu re  th e  s a fe  developm ent and u se  o f
a  w orld-w ide n u c le a r  programme. In  re g a rd  to  th e  dangers  o f  atom ic
r a d ia t io n  to  human and anim al h e a l th ,  th e  churches have re p e a te d ly
em phasised th e  f a c t  t h a t  even a  sm all in c re a s e  in  th e  g lo b a l l e v e l  o f
r a d io a c t iv i ty ,  which i s  an in e v i ta b le  consequence o f n u c le a r  techno logy ,
w i l l  le a d  to  an in c re a s e  in  can ce r and g e n e tic  i l l n e s s e s .  For example,
th e  BCG was q u i te  adament in  i t s  c lo s in g  s ta tem en t a t  th e  W indscale
P u b lic  In q u iry  t h a t  ' . . .  th e  r i s k  o f  p h y s ic a l damage to_ p e rso n s  now
a l iv e  and y e t  to  be bo rn , w hether som atic o r  g e n e t ic ,  th rough  r a d ia t io n ,
shou ld  r e p re s e n t  a  c o n s id e ra tio n  o f  m ajor s ig n if ic a n c e ,  and shou ld  ta k e
p recedence  over th e  o b je c t iv e  o f  av o id in g  s o c ia l  o r  economic problem s 
44. . . '  The c o r r e l a t i v e  danger o f a m assive r a d ia t io n  le a k  caused  by 
r e a c to r  breakdown o r a c c id e n t h as  a lso  been p re se n te d  by th e  churches 
a s  a  very  r e a l  h aza rd . T here has been l i t t l e  ecum enical su p p o rt f o r  
th e  argument- t h a t  th e  chances o f  a  m ajor le a k  a re  so sm all a s  to  be 
r e l a t i v e l y  in c o n se q u e n tia l ,  p a r t i c u l a r ly  a f t e r  th e  n e a r  c a ta s tro p h e  a t  
T hree M ile I s la n d .  The churches have a lso  f re q u e n t ly  c i t e d  th e  
problem  o f lo n g -te rm  r a d io a c t iv e  w aste d isp o sa l a s  a  m ajor h aza rd  i n /
4 3 . E l iz a b e th  Dobson-Gray, 'N u c lea r  R isk : A Whole New E th ic a l  Space* , 
C h r is t ia n  C en tu ry , v o l .  95, May 3 , 1978, p . 486.
44 . BCC, 'C lo s in g  S ta tem en t a t  th e  W indscale P u b lic  L ocal I n q u i r y ',  
(BCC, London, 1977), p a rag rap h  15.
n u c le a r  te r ro r i s m  as  becoming in c re a s in g ly  u n acc ep tab le  w ith  th e  
f u r th e r  developm ents and use o f  n u c le a r  techno logy . Again, th e  
churches have endorsed  th e  s ta n d  ta k en  by th e  F low ers R eport on t h i s /
4 5 . S ix th  R ep o rt o f  th e . R oyal Commission on E nvironm ental P o l lu t io n ,  
N uclear Power and th e  Environm ent (HMSO, Septem ber 1976), p . I 3I .
46. WCC, 'The Energy D ebate C o n tin u e d ', A n tic ip a tio n , No. 26, June
1 9 7 9 ,  p .  4 3 .
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in  th e  n u c le a r  f u e l  c y c le . In  t h i s  r e g a rd , th e  F low ers R eport 
recom m endation th a t  'T h e re  shou ld  be no commitment to  a  la rg e  programme |
o f  n u c le a r  f i s s i o n  power u n t i l  i t  h as been dem onstra ted  beyond |
Îre a so n a b le  doubt t h a t  a  method e x i s t s  to  ensu re  th e  s a fe  con tainm ent
45o f  a  lo n g - l iv e d  h ig h ly  r a d io a c t iv e  w aste f o r  th e  i n d e f i n i t e  f u t u r e ' ,  j1has o f te n  been fav o u rab ly  quo ted  and adop ted  by ecum enical g roups. -I
]The is s u e s  o f  n u c le a r  p r o l i f e r a t i o n  and n u c le a r  te r ro r is m  have ^1a ls o  been p re s e n te d  by th e  concerned  churches a s  in c re a s in g ly  g rave  4
Ig lo b a l  dan g ers , p a r t i c u l a r l y  i f  n u c le a r  energy techno logy  co n tin u e s  to  IIbe developed and i t s  u se  becomes even more w idespread . The churches 4
i
do n o t app ea r to  have much f a i t h  in  th e  a b i l i t y  o f  th e  N o n -P ro l ife ra t io n jj
T rea ty  to  h a l t  th e  sp read  o f  n u c le a r  weapons, e s p e c ia l ly  s in c e  In d ia  
dem onstra ted  a  weapons p o te n t i a l  in  1974. To many chu rch es, th e
1p r o l i f e r a t i o n  o f n u c le a r  weapons i s  p e rc e iv e d  a s  in e v i ta b le ,  g iven  th e  I
ico n tin u ed  use  o f  n u c le a r  energy tech n o lo g y . In  f a c t ,  some chu rches see  <i
1t h i s  r i s k  a s  th e  m ajor drawback to  n u c le a r  power, and th e re  seems to  be 1
an ecum enical consensus w ith  th e  WCC demand ' . . .  t h a t  an im m ediate %
1p r i o r i t y  govern ing  th e  w idesp read  use  and a v a i l a b i l i t y  o f  c i v i l  n u c le a r
jte c h n o lo g ie s  must be th e  in t ro d u c tio n  o f  more m easures to  red u ce  I
46 Ip r o l i f e r a t i o n  r i s k s ' . S im ila r ly ,  th e  churches p e rc e iv e  th e  r i s k  o f |
192 -
t h i s  is su e : 'The spread of n u c lea r power w ill  in e v ita b ly  f a c i l i t a t e
th e  spread of th e  a b i l i ty  to  make n u c lea r weapons . . .  We see no
reason  to  t r u s t  in  th e  s t a b i l i t y  of any n a tio n  o f any p o l i t i c a l
4?persu asio n  fo r  c e n tu r ie s  a h e a d '.
The f in a l  major hazard  perceiv ed  by th e  concerned churches as
being in h e ren t in  th e  n u c lea r energy o p tion , i s  th e  p o ss ib le  c re a tio n
of a  p o lic e  s ta t e  as th e  only way to  s a fe ly  deal w ith th e  in c re a s in g ly
d e le te r io u s  hazards o f a  g lo b a l commitment to  th i s  type o f energy
p rod u c tio n . As s ta te d  by th e  C atho lic  T ruth S oc ie ty , an in e v ita b le
outgrowth of th e  widespread use of n u c lea r technology w il l  be th e  use
of ' s tr in g e n t  s e c u r ity  methods . . .  to  ensure th a t  every gram of
plutonium  i s  accounted fo r ,  to  p rovide se c u r ity  fo r  a l l  plutonium
s i t e s ,  to  guard plutonium  th a t  i s  being tra n sp o rte d , and to  take
48ac tio n  in  th e  event o f a t e r r o r i s t  t h r e a t ' .
In  t h e i r  d e lib e ra t io n s  on, and assessm ents o f , th ese  v a rio u s  
r i s k s ,  th e  concerned churches have attem pted to  inc lu d e  th e  wider 
so c ia l  and eco lo g ica l is su e s  involved . One p o in t f re q u e n tly  made 
by th e  ecumenical groups in  t h e i r  d iscu ss io n s  on n u c lea r energy, i s  
th a t  although technology e x is t s  to  serve human needs, i t  can be used 
to  destroy  people and human v a lu es . The churches have acknowledged 
th a t  th i s  d e s tru c tio n  can occur through e i th e r  d e l ib e ra te  in te n t  o r 
unexpected consequences, and have g en e ra lly  r e je c te d  p o in ts  o f view 
th a t  tend  to  sep a ra te  g oa ls  and v a lues from techniques and means.
4 ? . 'S ix th  R eport o f  th e  R oyal Commission on Environm ental P o l lu t i o n ',  
o p ,c i t . ,  p . 76 .
^ . C a th o lic  T ru th  S o c ie ty , N uclea r Energy; a  C h r is t ia n  Concern 
(C a th o lic  T ru th  S o c ie ty , London, 1977), p . 3»
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In  a tte m p tin g  to  e t h i c a l ly  e v a lu a te  th e  advances made by sc ie n c e
and techno logy , P ro fe s so r  B. B arry  has u rg e d 'th e  developm ent o f  a  'new
e t h i c ' which would, a s  a  minimum, ' in c lu d e  th e  n o tio n  t h a t  th o se  a l iv e
a t  any tim e a re  c u s to d ia n s  r a th e r  th a n  owners o f  th e  p la n e t ,  and ought
49to  p a s s  i t  on in  a t  l e a s t  no w orse shape th an  th ey  found i t '  . The 
churches have a ttem p ted  to  app ly  t h i s  n o tio n , as w e ll a s  th e  i n t e r ­
connec tedness o f  th e  ' sp acesh ip  e a r th ' co ncep t, to  th e  h aza rd s  posed  
by n u c le a r  energy . As such, th e  churches have tended  to  a t ta c h  
c o n s id e ra b le  im portance to  th e  p o s s i b i l i t i e s  o f  s a t i s f y in g  g lo b a l 
energy  needs w ith o u t th e  co n tin u ed  developm ent and expansion  o f  n u c le a r  
energy  tech n o lo g y . I t  i s  f e l t  t h a t  n u c le a r  energy sho u ld  be used  on ly  
a s  a  l a s t  r e s o r t  to  save th e  w orld from an energy sh o rta g e  th a t  would 
im p e r il  human e x is te n c e . The churches have been n e a r ly  unanimous in  
t h e i r  b e l i e f  t h a t  n o t on ly  does such an energy sh o rta g e  n o t now e x i s t ,  
b u t a ls o  th a t  i t  i s  ve ry  d o u b tfu l t h a t  one w i l l  e x i s t  in  th e  f u tu r e .
The chu rches have f re q u e n t ly  c i t e d  th e  c o n c lu sio n s  reac h ed  by Amory 
L ov ins, G erald  Leach, and th e  S tobaugh-Y ergin  energy s tu d y  group to  
su g g es t t h a t  th e  g e n e ra lly  assumed energy consum ption p a t te r n ,  which 
u n d e r l ie  th e  argum ent f o r  th e ' r a p id  developm ent o f  n u c le a r  tech n o lo g y , 
a r e  o v e r - s ta te d .  In  f a c t ,  a s  p o in te d  o u t by th e  BGC in  i t s  c lo s in g  
s ta te m e n t a t  th e  W indscale In q u iry , a  s tro n g  e th ic a l  c a se  can be made 
f o r  p o lic y  makers to  base  t h e i r  energy s t r a t e g ie s  on an under­
e s tim a tio n  o f  energy need s . In  making t h i s  p o in t ,  th e  BCC n o te d  th a t ;
'The ad o p tio n  o f  a  f ig u r e  h ig h e r th an  j u s t i f i e d  
co u ld  le a d  to  m ajor m is a ilo c a tio n s  o f  investm en t 
c a p i t a l  and a  c o n tin u in g  burden to  th e  consumer. 
U n d erestim ation  o f  energy need s , p a r t i c u l a r ly  i f /
4 9 , Aa.jquQ±ed in  David G o slin g , 'The M o ra lity  o f  N u c lea r P ow er', 
Theology. No. 679, January  1978, p . 30 .
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i f  th e  gap were l e s s  th an  say 12 p e rc e n t,  would 
se rv e  to  p ro v id e  s tro n g  in c e n tiv e s  f o r  in d iv id u a l  
and c o l l e c t iv e  r e s t r a i n t  and he lp  to  ind u ce  more 
re s p o n s ib le  a t t i t u d e s  to  energy r e s o u r c e s . ' 50
Two is s u e s  c lo s e ly  a s s o c ia te d  w ith  f u tu r e  g lo b a l energy
req u ire m en ts  a re  th e  developm ent o f energy c o n se rv a tio n  m easures and
a l t e r n a t iv e  energy  so u rc e s . The concerned  churches appear to  be o f  a
s in g le  mind in  recommending t h a t  bo th  o f  th e s e  is s u e s  need much more
d e t a i le d  in v e s t ig a t io n  b e fo re  a  commitment to  n u c le a r  energy i s
m o ra lly  j u s t i f i a b l e .  As recommended by th e  WCC: 'We make a s tro n g
p le a  f o r  a  m ajor s h i f t  tow ards th e  developm ent o f  an e f f e c t iv e
im plem en tation  o f  th e  huge p o t e n t i a l i t y  a s  y e t  un tapped  o f  th e  s o f t  
51o p t i o n ' . As d isc u sse d  in  C hap ter One, t h i s  s o f t  o p tio n  em phasises 
th e  r a p id  developm ent o f  s m a l l- s c a le ,  l e s s  c a p i ta l - in te n s iv e ,  
d e c e n tr a l i s e d  te c h n o lo g ie s , such a s  s o la r  h e a tin g  and biom ass. The 
s o f t  o p tio n  a ls o  in c lu d e s  a  m ajor commitment to  c o n se rv a tio n  te c h n iq u e s  
and te c h n o lo g ie s .
A nother m ajor concern  o f  th e  churches in v o lv ed  in  th e  n u c le a r  
energy d eb a te , i s  th e  s u i t a b i l i t y  o f  n u c le a r  techno logy  to  meet th e  
energy needs o f th e  d evelop ing  n a t io n s  o f th e  w orld. The churches 
have f r e q u e n t ly  p o in te d  ou t t h a t  w h ile  th e  need f o r  energy i s  c u r r e n t ly ,  
and w il l  be f o r  th e  fo re s e e a b le  f u tu r e ,  c r i t i c a l  among th e  develop ing  
n a t io n s ,  n u c le a r  te c h n o lo g ie s  a re  b u i l t  f o r  th e  p e c u l ia r  energy demands 
and s o p h is t ic a te d  energy g r id  system s o f  th e  developed n a t io n s .  In  
a d d i t io n ,  th e  churches have ex p ressed  t h e i r  d i s s a t i s f a c t i o n  over t h e /
50. David G osling , 'C lo s in g  S ta tem en t a t  th e  W indscale P u b lic  L ocal 
I n q u i r y ',  (BCC, London, 1977), p a rag rap h  8,
51. World C ouncil o f  C hurches, 'Energy f o r  th e  F u tu r e ',  o p .c i t . ,
p . 10.
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th e  h i s t o r i c a l  t r e n d  o f th e  w ealthy  n a t io n s  u s in g  techno logy  to
su b ju g a te  th e  p o o r. I s  th e  d e s i r e  f o r  te c h n ic a l  im p e ria lism  a t  th e
base  o f th e  W estern n a t io n s ' eag e rn ess  to  sp read  n u c le a r  techno logy
around th e  world? The BCG, in  i t s  assem bly in  th e  S p rin g  o f  1977»
th in k s  i t  m ight be* 'The n o n -n u c le a r  s t a t e s ,  p redom inan tly  to  be found
among th e  n a t io n s  o f  th e  T h ird  World, a re  a lre a d y  c lo s e ly  t i e d  to  th e
economic fo r tu n e s  o f  th e  developed  w orld; to  e n te r  in to  arrangem ents
such a s  have been su g g es ted  (co n ce rn in g  th e  im p o rta tio n  o f  n u c le a r
techno logy) would impose a  s t i l l  more com plete dependence on W estern
52techno logy  and i t s  p ro d u c ts . '
A f i n a l  m ajor concern  o f  th e  churches re g a rd in g  th e  co n tin u ed  
developm ent and u se  o f n u c le a r  energy i s  w hether t h i s  form o f  energy 
p ro d u c tio n  i s  a c tu a l ly  c o s t - e f f i c i e n t .  The churches seem to  be in  
b a s ic  agreem ent t h a t  c o s t  a n a ly se s  which s t r i p  away government 
s u b s id ie s  from th e  n u c le a r  programme, and which f a c to r  in  c a p i ta l  
ex p e n d itu re s  f o r  ev en tu a l decom m issioning and decon tam ination  
p ro c e d u re s , th e  m ining o f  more in a c c e s s ib le  o re , and th e  energy c o s ts  
r e q u ir e d  to  b u i ld  a  r e a c to r ,  need  to  be n o t on ly  l i s t e n e d  to ,  b u t 
d ese rv e  more adequate  a t t e n t io n  from th e  n u c le a r  power in d u s try .
C le a r ly ,  from an e t h ic a l  p o in t  o f  view , i t  would be m ora lly  in d e fe n s ib le  
to  c o n tin u e  develop ing  and u s in g  an energy o p tio n  as  hazardous as  th e  
n u c le a r  one, i f  i t  cannot be i r r e f u t a b ly  j u s t i f i e d  from a t  l e a s t  an 
economic s ta n d p o in t.
C onsequently , th e  overwhelming consensus among th e  concerned 
chu rches i s  th a t*  n u c le a r  power i s  r i s k y ,  i t  i s  n o t s u i te d  to  t h e /
52. BCG, ' B r i t i s h  Energy P o lic y  and th e  F a s t  B reeder R e a c to r ',  (BCC, 
London, 1977), p a rag rap h  I 7 .
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th e  energy needs o f  th e  deve lo p in g  T h ird  World, and i t  may n o t even he 
n e c e ssa ry  to  meet th e  energy needs o f th e  developed F i r s t  and Second 
W orlds. In  a d d i t io n ,  th e  chu rches g e n e ra lly  f e e l  t h a t  a  commitment to  
n u c le a r  energy would e n t a i l  an in e v i ta b le  commitment to  a  c e n t r a l i s e d  
and a u th o r i t a r i a n  dec ision -m ak ing  p ro c e s s , a s  w ell a s  to  th e  n e c e s s i ty  
o f  an in d e f i n i t e  e ra  o f  p eac e . Thus, a t  th e  bottom  l i n e  o f any 
e th ic a l  d is c u s s io n  re g a rd in g  th e  developm ent and u se  o f  n u c le a r  energy , 
l i e s  th e  p e rc e iv e d  m o ra lity  o f  r i s k - ta k in g .  The n e a r  unanimous 
consensus o f th e  concerned  churches to  d a te  i s  t h a t  th e  r i s k s  in h e re n t 
in  n u c le a r  techno logy  do n o t j u s t i f y  i t s  co n tin u ed  developm ent and 
expanded use  a t  th e  c u r r e n t  g lo b a l r a t e .  As p re v io u s ly  d isc u sse d  in  
th e  'H i s to r i c a l  Survey ' s e c t io n  o f  t h i s  c h a p te r , m ost o f  th e  church  
groups c i t e d  have recommended a t  l e a s t  a  slow ing in  th e  developm ent o f 
n u c le a r  te c h n o lo g ie s , w ith  two m ajor g roups c a l l in g  f o r  an im m ediate 
m oratorium  on th e  f u r th e r  developm ent o f  th e  n u c le a r  o p tio n . W hile 
th e  churches have uncovered no c l e a r - c u t  m oral p r in c ip le  which can be 
used  to  de term ine th e  r ig h tn e s s  o r  wrongness o f  n u c le a r  energy 
d e c is io n s ,  th e y  have r a i s e d  a  number o f  im p o rtan t m oral c o n s id e ra tio n s ,  
n o t on ly  abou t n u c le a r  te ch n o lo g y , b u t a lso  about th e  n a tu re  o f  
te c h n o lo g ic a l developm ent, th e  ty p e  o f  s o c ie ty  t h a t  would be worthy to  
p a s s  on to  f u tu r e  g e n e ra tio n s , and th e  r e s p o n s ib i l i ty  hum anity has f o r  
th e  e c o lo g ic a l w e ll-b e in g  o f  th e  p la n e t .
The concerned  chu rches, th e n , a re  in  u l t im a te  agreem ent w ith  th e  
co n c lu sio n  reach ed  by th e  F low ers R eport; 'We should  n o t r e ly  f o r  
energy supply  on a  p ro c e ss  t h a t  p roduces such a  hazardous su b stan ce  as  
p lu ton ium  u n le s s  th e re  i s  no re a so n a b le  a l t e r n a t i v e ' . ^ ^
53 ' 'S ix th  R eport o f  th e  Royal Commission on E nvironm ental P o l l u t i o n ' , 
o p .c i t . ,  p . 193.
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In  a r r iv in g  a t  such a  p o s i t io n ,  th e  churches have dem onstra ted  
D avid G o s l in g 's  a s s e r t io n  th a t ;
' . , .  I t  may he s a id  t h a t  a lth o u g h  C h r is t ia n  theo lo g y  
seems c u r r e n t ly  unab le  to  p ro v id e  a  framework, 
w ith in  which s c i e n t i f i c  and te c h n o lo g ic a l d e c is io n s  
can be e v a lu a te d , th e re  i s  a  more g e n e ra l t r a d i t i o n  
which c o n s id e rs  such d e c is io n s  from th e  p o in t  o f  
view  o f  w hether o r  n o t  th e y  p ro v id e  a  c o n te x t f o r  
t r u e  human developm ent and w ith in  which a  h ie ra rc h y  
o f  p r i o r i t i e s  can be e s t a b l i s h e d . ' 54
54. G osling , o p .c i t . ,  p . 32.
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CONCLUSION
I t  i s  th e  overwhelming ecumenical consensus th a t  a  p re sen t 
commitment to  th e  development and use o f advanced n u c lea r technology 
i s  u n e th ic a l. In  t h e i r  responses to  th e  n u c lea r energy debate , the  
concerned C h ris tia n  churches have c le a r ly  reached th e  conclusion  th a t  
th e  p o te n t ia l  b e n e f i ts  to  be d e riv ed  from n u c lea r power do n o t now 
ju s t i f y  th e  a tte n d an t r i s k s .
An e s s e n t ia l  component o f any ecumenical stance  invo lv ing  man’s 
re la t io n s h ip  w ith th e  n a tu ra l  world, i s  a preconceived no tion  o f 
stew ardship  and man's environm ental r e s p o n s ib i l i t ie s .  While th i s  
no tion  tended to  be an th ro p o cen tric  in  th e  re c en t C h ris tia n  p a s t  - 
w ith co n sid e rab le  subm ission to  th e  claim s of m echanistic  sc ien ce , 
technology, and in d u s try  -  i t  i s  c u rre n tly  being re d e fin e d  in  
th e o ce n tr ic  term s. Here, both humanity and n a tu re  a re  p erce ived  as 
being grounded, u n if ie d , and a u th e n tic a te d  in  God. This concept i s  
b a s ic a l ly  e g a l i ta r ia n  in  th a t  a l l  th in g s , no t ju s t  th e  human sp ec ie s , 
a re  seen as being le d  to  a  f in a l  fu lf i lm e n t. Mankind’ s eco lo g ica l 
r e s p o n s ib i l i t ie s  th e re fo re , tak e  on a corresponding broadening. 
'Dominion' no lo nger In fe rs  l im i t le s s  economic growth fo r  th e  a f f lu e n t  
few, bu t re q u ire s  th e  c u rta ilm e n t of un lim ited  growth, th e  
r e d is t r ib u t io n  o f w ealth  to  a l l  peop les, and th e  in terdependence o f 
a l l  c re a tu re s . ' S tew ardsh ip’ i s  concerned w ith the  wholeness and 
u n ity  o f a l l  c rea ted  ex is ten ce , and w ith mankind's r e s p o n s ib i l i ty  to  
th e  world o f n a tu re , as i t s  f i n i t e  gardener, in  co -o pera tion  w ith i t s  
i n f i n i t e  gardener. The b asic  environm ental e th ic , then , i s  one of 
re sp e c t fo r  th e  in terdependence and h o l i s t i c  q u a l i t ie s  o f n a tu re /
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n a tu re  -  th e  'garm en t o f  G od '.^
Fundam ental to  th e  p r a c t i c a l  a p p l ic a t io n  o f  t h i s  sen se  o f
env ironm ental r e s p o n s ib i l i ty  and r e s p e c t ,  i s  th e  d e te rm in a tio n  w hether
^ e c i f i c  a c t io n s  w i l l  u l t im a te ly  c o n tr ib u te  o r  d e t r a c t  from th e
r e s to r a t io n ,  c a re ,  and m aintenance o f th e  p la n e t .  As L a rry  R uff has
p o in te d  o u t, ’The ch o ice  f a c in g  a  r a t i o n a l  s o c ie ty  i s  n o t between
c le a n  a i r  and d i r t y  a i r ,  o r between c le a r  w ater and p o l lu te d  w ater,
b u t r a th e r  between v a r io u s  l e v e ls  o f d i r t  and p o l lu t io n .  The aim must
be to  f in d  th a t  l e v e l  o f  p o l lu t io n  abatem ent where th e  c o s ts  o f
2f u r th e r  abatem ent beg in  to  exceed th e  b e n e f i t s .  T h is  p r in c ip le ,  
which R uff c a l l s  ’m a rg in a lism ', has been a p p lie d  to  m ankind 's ch o ice  
o f e n te r p r i s e s  by G i lb e r t  Doan. H ere th e  judgem ent o f  m arginalism  i s  
made th rough  th e  c o n s id e ra tio n  o f th r e e  m ajor a s p e c ts ;  ' w hether th e  
e n te r p r is e  makes econom ically  r a t i o n a l  demands , . .  w hether i t s  own 
in te r n a l  economy i s  m a rg in a lly  e f f i c i e n t  . . .  and w hether th e  e n te r p r is e
3i s  m a rg in a lly  r a t i o n a l ' .  In  o th e r  words, th e  m ajor concern  
u n d erly in g  th e  developm ent o f  any e n te r p r i s e  o r  techno logy  i s  w hether 
th e  s o c ie ty ,  in  i t s  e c o lo g ic a l s e t t in g ,  r e a l l y  and r a t i o n a l l y  needs 
i t .  From t h i s  a n a ly t ic a l  p e r s p e c t iv e ,  th e  churches a re  ag reed  th a t  a  
commitment to  n u c le a r  energy becomes i r r a t i o n a l .
An a d ju n c t is s u e  to  th e  r e c e n t  ecum enical involvem ent in  th e  
e c o lo g ic a l problem  in  g e n e ra l,  and th e  dilemmas o f  n u c le a r  energy i n /
1. H. P au l S an tm ire , 'R e f le c t io n s  O n_the_A llegedJB oologioal I
B ankruptcy o f W este n  T h eo lo g y ', A nglican T h eo lo g ica l Review, 4
v o l. 57, No. 2, A p r il  1975, p . 151. 1
2. L a rry  R uff, 'The Economic Common Sense o f P o l lu t i o n ',  The P u b lic  
I n t e r e s t . No. 19, S p rin g  1970, p . 71.
3* Gi lb e r t  E. D.oan, Jr.,.,, '.Toward a L if e  S ty le  E nv ironm en ta lly
In fo rm ed ', L u theran  Q u a r te r ly , v o l .  23, 1971, pp . 313-314.
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in  p a r t i c u l a r ,  i s  th e  q u e s tio n  o f  th e  ch u rch es ' m o tiv a tio n . Do th e  
contem porary church  pronouncem ents stem from' an e s ta b l is h e d ,  deep- 
s e a te d  C h r is t ia n  c o n v ic tio n  o f e c o lo g ic a l u n ity ; o r ,  a re  th e y  m erely 
r e l i g io u s  w indow -dressings on th e  l i b e r a l  env ironm enta l p o l i c i e s  and 
b e l i e f s  a s  p re s e n te d  by such groups a s  F rie n d s  o f  th e  E a r th  and th e  
S ie r r a  Club? As sho u ld  be obvious from a  com parative  re a d in g  o f 
C h ap te rs  One and T hree , th e  ch u rch e s ' s ta n c e  on n u c le a r  energy now 
l i e s  somewhere b e tw ee n .th e  ca se  p u t  f o r th  by th e  ad v o ca tes  o f  th e  
' s o f t  energy p a t h ',  and th a t  advanced by th e  s u p p o r te rs  o f th e  'h a rd -  
s o f t '  o p tio n . The m o tiv a tio n  beh ind  t h i s  s ta n c e  becomes somewhat 
open to  q u e s tio n  when th e  tim in g  o f th e  ch u rch e s ' e n try  in to  th e  
deb a te  i s  acknowledged. Are th e  churches a c t in g  in d e p en d en tly , and 
from a  le a d e rs h ip  p e r s p e c t iv e ;  o r  a re  they  fo llo w in g  th e  le a d  o f  th e  
en v iro n m e n ta lis ts ?
C e r ta in ly ,  th e  p u b lic  env ironm enta l p ro te c t io n  cam paign, which
began in  th e  1960s and g a in ed  a  w idespread  fo llo w in g  in  th e  1970s ,
d id  s t im u la te  church  involvem ent to  a  c e r ta in  deg ree . In  f a c t ,
acco rd in g  to  P au l A brech t, i t  was p r e c i s e ly  a t  th e  p o in t  when t h i s
campaign succeeded  in  e ro d in g  e x te n s iv e  p u b lic  co n fid en ce  in  ' t h e
e x is t in g  i n s t i t u t i o n s  f o r  m a in ta in in g  and se c u rin g  th e  n u c le a r  f u e l
c y c l e ' , t h a t  th e  churches ' . . .  began t h e i r  f i r s t  t e n t a t i v e  e n try  in to  
4th e  d e b a t e ' . T h is  does n o t n e c e s s a r i ly  mean th a t  th e  churches have 
been sim ply p a r ro t in g  th e  e s ta b l is h e d  l i b e r a l  e c o lo g ic a l l i n e .  I t  
co u ld  w ell be th a t  th e  env ironm enta l p ro te c t io n  movement has g iven  
th e  C h r is t ia n  chu rches a  n e c e ssa ry  in s p i r a t io n  to  re d is c o v e r  o r /
4 . Pan]—Ab re c h t.,- 'The Churches and th e  N uclear Energy D e b a te ',
Ecum enical Review. J u ly  1978, p . 222.
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o r  re -em p h asise  an e c o lo g ic a l t r a d i t i o n  th a t  has long  been ig n o red .
At l e a s t ,  t h i s  i s  th e  a l le g a t io n  o f th e  C h r is t ia n  e n v iro n m e n ta lis ts .
I t  ap p ea rs  to  be g e n e ra l ly  acc ep ted  by th e  C h r is t ia n  env ironm enta l 
schoo l t h a t  C h r i s t i a n i t y 's  e c o lo g ic a l dim ension had become p e rv e r te d  
and was su b seq u en tly  e f fa c e d  by th e  W estern churches w ith  th e  
i n s t i t u t i o n a l i s a t i o n  o f  Immanuel K a n t 's  in d u s tr ia l-m e c h a n ic a l view o f 
n a tu re .  In  f a c t ,  acco rd in g  to  H. P au l S an tm ire ;
'F a te f u l ly ,  Immanuel Kant was ty p ic a l  o f  h is  tim e 
when he took  i t  f o r  g ra n te d  th a t  n a tu r a l  s c ie n c e  
had reach ed  i t s  apex in  N ew ton's work. K ant 
h e ld , a s  a  m a tte r  o f  co u rse , t h a t  o b je c tiv e  
em p irac le  judgem ents co u ld  n o t be in c o m p a tib le  
w ith  th e  p r in c ip le s  o f  N ew ton's p h y s ic s  . . .  l i k e  
Newton, K ant b e lie v e d  th a t  n a tu re  i s  composed o f 
im m utable, h a rd , and dead cong lom erations o f 
moving p a r t i c l e s .  A lthough in  a  c e r t a in  sen se  
. . .  i t  i s  p ro p e r  to  say th a t  Kant " r e la t iv i s e d "  
th e  m echanical view  o f n a tu re  . . .  he n e v e r th e le s s  
took  over th e  m ajor f e a tu r e s  o f th e  view 
bequeathed  him by N ew ton. '  5
A c o ro l la ry  o f t h i s  view, i s  t h a t  by a c c e p tin g  and a ff irm in g  th e  
m echanical p ic tu r e  o f  n a tu re ,  K ant was le d  to  u l t im a te ly  s e p a ra te  th e  
id e a s  o f  God and n a tu re ,  'F o r  K a n t ', S an tm ire w r i te s ,  'n a tu r e  rem ains 
a  s e l f - s u b s i s t i n g . w h o l e 'T h i s  n o tio n , i t  i s  c laim ed , was s tro n g ly  
b u t t r e s s e d  by th e  r i s i n g  socio-econom ic p re s s u re s  o f  th e  contem porary , 
r a p id ly  develop ing  in d u s t r i a l  s o c ie ty ,  and became a  com pelling  
p h ilo so p h ic a l  fo u n d a tio n  f o r  many ensu ing  P r o te s ta n t  th e o lo g ia n s .
From t h i s  p e rs p e c t iv e , subsequen t C h r is t ia n  th e o lo g ie s  a re  p e rc e iv e d  
to  have b a s ic a l ly  a c c ep ted  th e  K an tian  in d u s tr ia l-m e c h a n ic a l view o f  
n a tu re .  T h is  developm ent, p lu s  a  heavy in f lu e n c e  coming from th e /
5 . S an tm ire , o p .c i t . ,  pp . 136-137
6. S an tm ire , o p .c i t . ,  p . I 37 .
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th e  socio-econom ic fo rc e s  o f modern in d u s t r i a l  s o c ie ty ,  i s  s a id  to  
have fo rc e d  W estern C h r is t ia n  b e l i e f s  to  become more and more a 
th eo lo g y  o f God and hum anity a p a r t  from n a tu re .  From K ant to  B arth , 
t h i s  ’ th e -a n th ro p o lo g ic a l’ theo lo g y  i s  p e rc e iv e d  to  have g a in ed  
ascendency w ith in  m ainstream  P r o te s ta n t  th o u g h t.
S e v e ra l C h r is t ia n  h i s to r i a n s  p la c e  th e  b eg in n in g s o f  C h r is t ia n  
an th ro p o cen trism  even e a r l i e r  th an  K ant. F re d e r ic k  O opleston , f o r  
example, c la im s th a t  th e  A quinian s y n th e s is  o f  Greek p h ilo so p h y  and 
C h r is t ia n  b e l i e f s ,  founded on th e  p r in c ip le  o f th e  s e p a ra t io n  o f  
s u b je c t  and o b je c t ,  u l t im a te ly  r e s u l t e d  in  a  p e rc e iv e d  th e o lo g ic a l  
detachm ent o f  humans from th e  n a tu r a l  environm ent. However, re g a rd ­
l e s s  o f th e  p r e c is e  h i s t o r i c a l  developm ent o f  C h r is t ia n  
an th ro p o c en trism , i t  i s  g e n e ra lly  ag reed  by m o d e rn 'C h ris tia n  w r i te r s  
t h a t  t h i s  developm ent was a m ajor d e p a r tu re  from th e  e a r ly  C h r is t ia n  
e c o lo g ic a l  t r a d i t i o n .
I t  has been w e ll dem onstra ted  by C h r is t ia n  e n v iro n m e n ta lis ts  who 
have a ttem p ted  to  o u t l in e  t h i s  e a r ly  C h r is t ia n  e c o lo g ic a l t r a d i t i o n ,  
t h a t  a  s tro n g  B ib l ic a l  c a se  can be made fo r  th e o c e n tr ism  and an 
e c o lo g ic a l view  o f th e  w orld t h a t  i s  h o l i s t i c  ( s e e  ’C h r is t ia n  
R e s p o n s ib i l i ty ' in  C hap ter Two, and 'A Theology o f E co logy ' in  
C hap ter T h re e ) . Yet th e  q u e s tio n  rem ains, i s  t h i s  a  t r u e  i n t e r ­
p r e ta t io n  o f  B ib l ic a l  s c r i p t u r e ; o r  a s e le c t iv e  a p p ro p r ia tio n  o f 
B ib l ic a l  te x t?  A m ajor problem  in  answ ering t h i s  q u e s tio n  i s  th e  
v a r ie d  im portance a s c r ib e d  to  n a tu re  in  th e  Old and New T estam en ts. 
W hile th e  Old Testam ent i s  r e p le te  w ith  numerous r e fe re n c e s  to  m an's 
r e la t io n s h ip  to  th e  c re a te d  realm , th e  New Testam ent i s  g e n e ra lly  
s i l e n t  on th e  s u b je c t .  Reasons g iven  f o r  t h i s  d i s p a r i ty  in c lu d e  
d i f f e r in g  s o c io lo g ic a l  s e t t in g s  -  where th e  Old Testam ent w r i te r s  a r e /
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a re  s a id  to  have been p redom inan tly  a g r i c u l tu r a l  and r u r a l ,  and th e
New T estam ent w r i te r s  more u rb a n ise d  d i f f e r in g  in t e n t s  -  w ith  th e
Old Testam ent seen a s  a  v a s t  so u rce  book, and th e  New Testam ent more
a  g o sp e l o f  p e rs o n a l s a lv a t io n  and d i f f e r in g  e s c h a to lo g ic a l
e x p e c ta t io n s  f o r  th e  n a tu r a l  rea lm  -  w ith  Old T estam ent w r i te r s  a s su re d
o f  th e  permanency o f  th e  e n t i r e  c r e a t io n ,  and th e  e a r ly  C h r is t ia n s
7c e r t a in  t h a t  th e  c re a te d  o rd e r  would soon p ass  away. A d d itio n a lly ,
i t  i s  g e n e ra lly  re c o g n ise d  t h a t  f o r  th e  C h r is t ia n s  f o r  th e  f i r s t
c e n tu ry , th e  Old T estam ent was t h e i r  B ib le . I t ,  and i t  a lo n e , s to o d
as  th e  in s p ir e d  w orld o f  God. I t  can be reaso n ed , th e re fo re ,  t h a t
th o se  elem ents o f  Judaism which were su p p o rted  and adop ted  by th e
e a r ly  C h r is t ia n s ,  would sim ply have been o m itte d  from th e  C h r is t ia n
w r i t in g s .  Thus, p e rh ap s , th e  u l t im a te .q u e s tio n , on th e  s u b je c t  o f
B ib l ic a l  ecology , becomes; what i s  th e  p ro p e r G od-m an-nature
r e la t io n s h ip  from th e  Old Testam ent p e rsp e c tiv e ?  W hile t h i s  q u e s tio n
may have no sim ple answ er, i t  seems to  be c l e a r  t h a t  b o th  s o c ia l  and
n a tu r a l  es trangem en ts  were accorded  equal w eight in  th e  H ebraic
in t e r p r e ta t io n  o f  a  broken o rd e r  o f  c re a t io n ,
'B eho ld , th e  Lord w i l l  la y  w aste th e  e a r th  and make 
i t  d e s o la te .
And he w i l l  tw is t  i t s  su r fa c e  and s c a t t e r  i t s  
in h a b i ta n ts  . . .
The e a r th  s h a l l  be u t t e r l y  l a i d  w aste and u t t e r l y  
d e sp o ile d ;
The e a r th  mourns and w ith e rs  ; . . .
The e a r th  l i e s  p o l lu te d  under i t s  in h a b i ta n ts ;  f o r  
they  have tra n s g re s s e d  th e  law s, v io la te d  th e  
s t a t u t e s ,  broken th e  e v e r la s t in g  covenan t.
T h e re fo re /
7 . F o r  a  more .d e ta i le d  d is c u s s io n  o f t h i s  is s u e  see ; John A... Baker, 
'B ib l i c a l  A titu d e s  to  N a tu re ',  in  Hugh M o n tefio re , e d . , Man and 
N atu re  ( C o ll in s ,  Sons and C o., L td . ,  London, 1975), pp . 87-109.
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T h ere fo re  a  c u rse  devours th e  e a r th ,  and i t s  
in h a b i ta n ts  s u f f e r  f o r  t h e i r  g u i l t ;  . . .
The c i t y  o f  chaos i s  broken down, every house 
i s  sh u t up so t h a t  none can e n te r  . , .
D e so la tio n  i s  l e f t  in  th e  c i t y ,  th e  g a te s  a re  
b a t te r e d  in to  r u i n s . '
( I s a ia h  2 4 :1 , 3, 4 -5 , 10, 12)
F u rtherm ore , th e  Old T estam ent p re s e n ts  p ro p e r m an-natu re  r e la t io n s h ip s
a s  a  fu n c tio n  o f p ro p e r  man-man and man-God r e l a t io n s h ip s .  For example,
th e  P eaceab le  Kingdom i s  d e sc r ib e d  as  a u n iv e rs a l  c e s s a t io n  o f
h o s t i l i t i e s  -  w ith  th e  w olf d w e llin g  w ith  th e  lamb, th e  le o p a rd  ly in g
down w ith  th e  k id , and th e  l i t t l e  c h i ld  le a d in g  them a l l .
'They s h a l l  n o t h u r t  n o r d e s tro y  in  a l l  my Holy 
M ountain,
f o r  th e  e a r th  s h a l l  be f u l l  o f th e  knowledge o f 
th e  Lord . . . '
( I s a ia h  11;9)
N atu re  i s  in t im a te ly  connected  to  th e  r e c o n c i l i a t io n  o f  G od 's Kingdom. I
1'The w ild e rn e ss  and th e  dry  la n d  s h a l l  be g la d , j
th e  d e s e r t  s h a l l  r e jo i c e  and blossom ; |
L ike th e  c ro cu s  i t  s h a l l  blossom abu n d an tly , |
and r e jo i c e  w ith  jo y  and s in g in g . ' ;1( I s a ia h  35 :1 -2 ) J
'The t r e e  b e a rs  i t s  f r u i t ,  th e  f i g  t r e e s  and 
v in e  g iv e  t h e i r  f u l l  y ie ld  . . .
R e jo ic e  in  th e  Lord, f o r  he has g iven  e a r ly  r a in  
. . .  th e  th re s h in g  f lo o r s  s h a l l  be f u l l  o f g ra in ,  
th e  v a ts  s h a l l  overflo w  w ith  wine and o i l .*
( J o e l  2 :22-24)
'B ehold  th e  days a re  coming, says th e  Lord, 
when th e  plowman w i l l  o v e rta k e  th e  re a p e r  and 
th e  t r e a d e r  o f  g rap es  . . .  th e  m ountains s h a l l  
d r ip  sw eet w ine, and a l l  th e  h i l l s  s h a l l  flow  
w ith  i t , '
(Amos 9 :13)
The H ebraic  u n d ers tan d in g  o f n a tu re ,  th e re fo re ,  ap p ea rs  to  r e v e a l  a 
p ro found  v is io n  o f  e c o - ju s t ic e ,  where man and n a tu re  a r e /
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a re  in e x tr ic a b ly  bound; -  n a tu re  being continuously  caught up in  man's 
web of good and e v i l .  M ankind's cap ac ity  to  fu r th e r  eco lo g ica l harm 
i s  p o rtray ed  as being deeply r e la te d  to  h is  a b i l i t y  and w illin g n ess  to  
c re a te  a  ju s t ,  su s ta in a b le , and peacefu l so c ia l  o rd e r.
Consequently, i t  appears th a t  th e re  i s  indeed a B ib lic a l  t r a d i t io n  
of theocen trism . Perhaps by re s to r in g  th e  p r in c ip le s  o f  th i s  eco lo g ica l 
t r a d i t io n ,  th e  C h ris tia n  churches w il l  a lso  d iscover a broader meaning 
fo r  e co lo g ica l concern in  C h r i s t 's  in te ra c t io n  w ith h is  world. As 
s ta te d  by Joseph S i t t l e r ,  C h r is t 's  response to  h is  ' environm ent' could  
very w ell p rov ide to d a y 's  world th e  c lue  and th e  power th a t  w ill  le a d  
to  th e  understanding  and ca re  o f our own.
'H is environment was th e  "F ather who sen t me";
His environment was th e  company o f th e  poor, 
th e  desp ised , th e  " l i t t l e  ones" who have no 
power;
His environment .was th e  fu tu re  of man in  t h i s  
world, in  a l l  man's tra n sa c tio n s  w ith th i s  
e co lo g ica l world.
And th e re fo re , in  Him i s  "fo rg iv en ess  of s in s , 
l i f e  and sa lv a tio n "  here , now, and a lw ay s ,' 8
Joseph  A. S i t t l e r ,  J r . ,  'Tbje Njew. .Création.' .,, in .  F ra n k lin  Jensen  
and C edric  T i lb e rg , e d s . .  The Hum^ C r i s i s  in. Ecology (L u theran  
Church in  America, New York, 1972), p . IO3 .
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